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Protocol
Reducing Alcohol Consumption Among Risky Drinkers in the
General Population of Sweden Using an Interactive Mobile Health
Intervention: Protocol for a Randomized Controlled Trial
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Abstract
%DFNJURXQG +DUPIXOXVHRIDOFRKROFRQWLQXHVWREHDOHDGLQJFRQWULEXWRUWRSUHPDWXUHGHDWKVJOREDOO\1RWRQO\GRHVKDUPIXO
GULQNLQJKDYHFRQVHTXHQFHV IRU WKH LQGLYLGXDOVFRQVXPLQJDW LQFUHDVHG OHYHOVEXW LWPD\DOVR UHVXOW LQD UDQJHRIQHJDWLYH
FRQVHTXHQFHV IRU WKHLU IDPLO\ PHPEHUV DQG IULHQGV ,QWHUYHQWLRQV GHOLYHUHG YLD PRELOH SKRQHV PRELOH KHDOWK >P+HDOWK@
LQWHUYHQWLRQVFRXOGSRWHQWLDOO\VXSSRUWULVN\GULQNHUVVHHNLQJKHOSWRUHGXFHWKHLUDOFRKROFRQVXPSWLRQ
2EMHFWLYH 7KLVSURWRFROGHVFULEHVDUDQGRPL]HGFRQWUROOHGWULDOWKDWDLPVWRYDOLGO\HVWLPDWHWKHHIIHFWRIDQRYHOP+HDOWK
LQWHUYHQWLRQWDUJHWLQJULVN\GULQNHUVLQWKHJHQHUDOSRSXODWLRQRI6ZHGHQ1HVWHGZLWKLQWKHWULDODUHVXEVWXGLHVWKDWIRFXVRQ
PHWKRGRORJLFDODQGXVHUVDWLVIDFWLRQUHVHDUFKTXHVWLRQV
0HWKRGV $DUPSDUDOOHOJURXSUDQGRPL]HGFRQWUROOHGWULDOZLOOEHHPSOR\HGWRHVWLPDWHWKHHIIHFWRIWKHQRYHOLQWHUYHQWLRQ
3DUWLFLSDQWVZLOOEHUHFUXLWHGWKURXJK:HEDGYHUWLVHPHQWVDQGVRFLDOPHGLD7KHLQFOXVLRQFULWHULDDUHDVIROORZV\HDUVRU
ROGHURZQHUVKLSRIDPRELOHSKRQHDQGEHLQJFODVVLILHGDVDULVN\GULQNHUDFFRUGLQJWR6ZHGLVKJXLGHOLQHV3DUWLFLSDQWVDOORFDWHG
WRWKHLQWHUYHQWLRQJURXSZLOOUHFHLYHDQRYHOP+HDOWKLQWHUYHQWLRQ7KHLQWHUYHQWLRQFRQVLVWVRIZHHNO\VFUHHQLQJSHUVRQDOL]HG
IHHGEDFNRQFXUUHQWFRQVXPSWLRQIXQFWLRQVDOORZLQJIRUSODQQLQJRIIXWXUHFRQVXPSWLRQDVZHOODVDVHULHVRIPHVVDJHVGHOLYHUHG
WKURXJKRXWWKHZHHN3DUWLFLSDQWVDOORFDWHGWRWKHFRQWUROJURXSZLOOUHFHLYHDVKRUWPHVVDJHUHJDUGLQJQHJDWLYHFRQVHTXHQFHV
RIDOFRKROFRQVXPSWLRQDQGDK\SHUOLQNWKDWRIIHUVPRUHLQIRUPDWLRQ)ROORZLQJDQGPRQWKVDIWHUUDQGRPL]DWLRQERWKJURXSV
ZLOOEHDVNHG WRFRPSOHWHIROORZXSTXHVWLRQQDLUHVPRQWK LQWHUYDOEHLQJSULPDU\3ULPDU\RXWFRPHVDUHZHHNO\DOFRKRO
FRQVXPSWLRQDQGKHDY\HSLVRGLFGULQNLQJ3DUWLFLSDQWVLQWKHFRQWUROJURXSZLOOEHJLYHQDFFHVVWRWKHQRYHOLQWHUYHQWLRQDIWHU
FRPSOHWLQJWKHPRQWKIROORZXS7KHWULDOLQFOXGHVVXEVWXGLHV:HZLOOH[SORUHZKHWKHUWKHPRGHRISUHVHQWLQJLQIRUPDWLRQ
EHIRUHSDUWLFLSDQWVJLYLQJLQIRUPHGFRQVHQWDIIHFWVSDUWLFLSDWLRQUDWHVDQGUHFDOORIWULDOSDUDPHWHUVLQYHVWLJDWHLIWKHFRQWHQWRI
WKHVKRUWPHVVDJHUHFHLYHGE\WKHFRQWUROJURXSDIIHFWVVWXG\RXWFRPHVDQGUHTXHVWVIRUPRUHLQIRUPDWLRQDQGH[SORUHXVHU
VDWLVIDFWLRQZLWKWKHLQWHUYHQWLRQDQGUHDFWLRQVRIWKHFRQWUROJURXS
5HVXOWV 3DUWLFLSDQWUHFUXLWPHQWLVSODQQHGWREHJLQLQ$SULODQGWRODVWIRUDPD[LPXPRIPRQWKV7KHILUVWGDWDVHW
ZLOOEHDYDLODEOHDSSUR[LPDWHO\PRQWKVDIWHUWKHILQDOSDUWLFLSDQWKDVEHHQUHFUXLWHGDQGWKHILQDOGDWDVHWZLOOEHDYDLODEOH
DSSUR[LPDWHO\PRQWKVODWHU1RSDUWLFLSDQWVKDGEHHQUHFUXLWHGDWWKHWLPHRIVXEPLWWLQJWKLVSURWRFRO
&RQFOXVLRQV ,IIRXQGHIIHFWLYHWKHLQWHUYHQWLRQKDVWKHSRWHQWLDOWRUHGXFHQHJDWLYHFRQVHTXHQFHVRIDOFRKROFRQVXPSWLRQIRU
LQGLYLGXDOV7KHWHFKQRORJ\KDVEHHQGHVLJQHGWRKDYHSRWHQWLDOIRUH[WHQVLYHUHDFKDPRQJWKRVHZKRPD\EHQHILW
7ULDO5HJLVWUDWLRQ ,65&715HJLVWU\,65&71KWWSZZZLVUFWQFRP,65&71$UFKLYHGE\:HE&LWH
DWKWWSZZZZHEFLWDWLRQRUJW./VX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DOFRKROGULQNLQJUDQGRPL]HGFRQWUROOHGWULDO
Introduction
%DFNJURXQG
+DUPIXOXVHRIDOFRKROFRQWULEXWHVWRDSSUR[LPDWHO\RI
GHDWKVJOREDOO\DVZHOODVKDYLQJDFDXVDOUHODWLRQVKLSZLWKD
UDQJHRIPHQWDODQGEHKDYLRUDOGLVRUGHUV>@3UHPDWXUHGHDWK
LVQRWWKHRQO\QHJDWLYHFRQVHTXHQFHIURPKDUPIXODOFRKROXVH
EXWLWPD\DOVROHDGWRLQMXULHVURDGWUDIILFDFFLGHQWVYLROHQFH
DQGVRFLDODQGHFRQRPLFEXUGHQV>@1RWRQO\GRHVKDUPIXO
GULQNLQJKDYHFRQVHTXHQFHVIRUWKHLQGLYLGXDOVFRQVXPLQJDW
LQFUHDVHGOHYHOVEXW LWPD\DOVRUHVXOW LQDUDQJHRIQHJDWLYH
FRQVHTXHQFHVIRUWKHLUIDPLO\PHPEHUVDQGIULHQGV
,Q6ZHGHQULVN\GULQNLQJLVGHILQHGDVHLWKHUGULQNLQJPRUH
WKDQIHPDOHRUPDOHVWDQGDUGXQLWVRIDOFRKROSHUZHHN
ZHHNO\FRQVXPSWLRQRUGULQNLQJPRUHWKDQIHPDOHRU
PDOHVWDQGDUGXQLWVRIDOFRKRORQDVLQJOHRFFDVLRQDWOHDVW
RQFH D PRQWK KHDY\ HSLVRGLF GULQNLQJ $ VWDQGDUG XQLW LV
GHILQHGDVJRIDOFRKROLQ6ZHGHQ7KHVHFULWHULDYDU\DPRQJ
FRXQWULHVZKHUHIRULQVWDQFHWKH1DWLRQDO,QVWLWXWHRQ$OFRKRO
$EXVH DQG $OFRKROLVP LQ WKH 8QLWHG 6WDWHV XVHV WKH VDPH
WKUHVKROGVH[FHSWIRUDXQLWWKUHVKROGSHUZHHNIRUZRPHQ
EXW DW WKH VDPH WLPHDOVRGHILQHV VWDQGDUGXQLW DVJRI
DOFRKRO$UHFHQWUHSRUWVKRZHGWKDWLQDSSUR[LPDWHO\
 RI WKH DGXOW 6ZHGLVK SRSXODWLRQ ZHUH ULVN\ GULQNHUV
DFFRUGLQJWRWKH6ZHGLVKFULWHULD>@
(OHFWURQLF+HDOWKDQG0RELOH+HDOWK,QWHUYHQWLRQV
(DUO\LQLWLDWLYHVWRXVHHOHFWURQLFKHDOWKLQWHUYHQWLRQVWRVXSSRUW
FKDQJHRIDOFRKROFRQVXPSWLRQEHKDYLRULQYHVWLJDWHGWKHXVH
RIHOHFWURQLFVFUHHQLQJDQGEULHI LQWHUYHQWLRQVH6%,V >@
&RPPRQO\LQGLYLGXDOVHQJDJLQJZLWKWKLVW\SHRILQWHUYHQWLRQ
UHVSRQGWRDVHULHVRITXHVWLRQVDIWHUZKLFKDVXPPDU\RIWKHLU
GULQNLQJKDELWVLVSUHVHQWHGDQGIHHGEDFNLVJLYHQZLWKUHJDUG
WR UHFRPPHQGHG GULQNLQJ OHYHOV DORQJVLGH VRPH DGYLFH RQ
EHKDYLRUFKDQJH
,QDWULDOLQFOXGLQJXQLYHUVLW\VWXGHQWVLQ6ZHGHQ>@WKHUHZHUH
SHUFHQWDJHSRLQWV IHZHUULVN\GULQNHUVDPRQJWKRVHZKR
KDGEHHQLQYLWHGWRFRPSOHWHDQH6%,Q FRPSDUHGZLWK
WKRVHZKRKDGQRWEHHQLQYLWHGQ PHDVXUHGPRQWKV
DIWHU LQLWLDO LQYLWDWLRQRGGVUDWLR>25@&, WR
3 ,QDGGLWLRQPHWDDQDO\VHVVXJJHVWWKDWWKHUHH[LVWV
D VPDOO SRVLWLYH HIIHFW RI H6%,V RQ WKH DPRXQW RI DOFRKRO
FRQVXPHGZHHNO\LQWKHVKRUWWHUP&RKHQG í&,
í WRí >@&RKHQG í&,í WRí
>@DQGZHLJKWHGPHDQGLIIHUHQFHRIDOFRKROLQJUDPV í
&,íWRí>@$OWKRXJKORQJWHUPHIIHFWVKDYH
QRWEHHQPHDVXUDEOHWKHVHEULHILQWHUYHQWLRQVDUHQHYHUWKHOHVV
XVHIXOIRUUHDFKLQJDODUJHQXPEHURILQGLYLGXDOVDWDUHODWLYHO\
ORZFRVW
,QWHUYHQWLRQVWKDWKDYHDWWHPSWHGWRLQFUHDVHHIIHFWVL]HVDQG
PDNHEHQHILWVPRUHSHUVLVWHQWE\UHTXLULQJSDUWLFLSDQWVWRUHYLVLW
DZHEVLWHVHYHUDOWLPHVKDYHKDGSUREOHPDWLFDOO\ORZUHWHQWLRQ
>@+RZHYHUZLWKWKHDGYHQWRIPRELOHWHFKQRORJ\LWLV
QRZ HDVLHU WR GHOLYHU LQWHUYHQWLRQV WR LQGLYLGXDOV RYHU WLPH
DOORZLQJLQWHUYHQWLRQVWREHFRPHDSDUWRILQGLYLGXDOV¶HYHU\GD\
OLIH)RULQVWDQFHLWLVSRVVLEOHWRUHPLQGSDUWLFLSDQWVRIWKHLU
GHFLVLRQVWRUHGXFHWKHLUDOFRKROFRQVXPSWLRQMXVWEHIRUHWKH
ZHHNHQG RU DVN WKHP WR UHIOHFW RQ WKHLU FRQVXPSWLRQ RQ D
6XQGD\HYHQLQJ6XFKDSSURDFKHVDSSHDUSURPLVLQJIURPVWXGLHV
RIPRELOHKHDOWKP+HDOWKLQWHUYHQWLRQVIRUEHKDYLRUFKDQJH
PRUHZLGHO\>@
6KRUW0HVVDJH6HUYLFH±%DVHG,QWHUYHQWLRQV
,QWHUYHQWLRQVWKDWXVHVKRUWPHVVDJHVHUYLFH606PHVVDJHV
WRGHOLYHUWH[WXDOFRQWHQWWRLQGLYLGXDOVWU\LQJWRTXLWVPRNLQJ
KDYHEHHQZLGHO\VXFFHVVIXODQGWKHHYLGHQFHLVVWURQJLQIDYRU
RI VXFK LQWHUYHQWLRQV >@ +RZHYHU IRU DOFRKRO XVH WKH
HYLGHQFHIRUWKLVW\SHRILQWHUYHQWLRQLVOHVVZHOOGHYHORSHG
2QH VWXG\ LQYLWHG XQLYHUVLW\ VWXGHQWV LQ 6ZHGHQ WR D DUP
UDQGRPL]HG WULDO FRPSDULQJDQRYHO606EDVHG LQWHUYHQWLRQ
DJDLQVWWUHDWPHQWDVXVXDOH6%,>@7KHQRYHOLQWHUYHQWLRQ
FRQVLVWHGRIDVHULHVRIVXSSRUWLYHPHVVDJHVVHQWRYHUZHHNV
2IWKHUDQGRPL]HGSDUWLFLSDQWVUHVSRQGHG
WR WKHPRQWKIROORZXSKRZHYHUQRVLJQLILFDQWGLIIHUHQFH
ZDVIRXQGEHWZHHQWKHDUPV
$QRWKHU VWXG\ LQYHVWLJDWHG WKHHIILFDF\RIDFRPELQHG:HE
DQG606EDVHG LQWHUYHQWLRQ WR UHGXFH ULVN\GULQNLQJDPRQJ
YRFDWLRQDODQGXSSHUVHFRQGDU\VFKRROVWXGHQWVLQ6ZLW]HUODQG
Q >@7KHLQWHUYHQWLRQFRQVLVWHGRIDVLQJOHVHVVLRQ
H6%,IROORZHGE\PRQWKVRI606PHVVDJHV'HVSLWHORVLQJ
RQO\   WR IROORZXS DW  PRQWKV DIWHU
UDQGRPL]DWLRQ WKHUHZHUHVWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHV
EHWZHHQ WKRVHZKRGLGDQGGLGQRW UHVSRQGHGXFDWLRQ OHYHO
DQGHVWLPDWHRISHHU¶VFRQVXPSWLRQ$QDO\VHVZLWK LPSXWHG
YDOXHVGLGVKRZLQIDYRURIWKHLQWHUYHQWLRQZLWKUHJDUGWRKHDY\
HSLVRGLFGULQNLQJ25&,WR3 EXW
QRWZKHQFRPSOHWHFDVHDQDO\VHVZHUHXVHG25QR&,
UHSRUWHG 3  7KHUHIRUH DOWKRXJK WKH HYLGHQFH PD\ EH
VXJJHVWLYHRIDSRVLWLYHHIIHFWLYHQRFRQFOXVLYHHYLGHQFHZDV
IRXQGLQIDYRURIWKHLQWHUYHQWLRQ
<RXQJ DGXOWV ZHUH DOVR UDQGRPL]HG LQ D WKLUG VWXG\ RI DQ
606EDVHGLQWHUYHQWLRQGUDZLQJLWVVWXG\SRSXODWLRQQ 
IURPHPHUJHQF\GHSDUWPHQWSDWLHQWVDWKRVSLWDOVLQ3LWWVEXUJK
8QLWHG 6WDWHV >@ 2QH JURXS ZDV JLYHQ DQ LQWHUYHQWLRQ
ZKLFKDVNHGWKHPWRUHVSRQGWRGULQNLQJUHODWHGTXHVWLRQVDQG
UHFHLYH IHHGEDFN WKURXJK 606 HDFK 7KXUVGD\ DQG 6XQGD\
DQRWKHUJURXSZDVDVNHGWRUHVSRQGWRGULQNLQJUHODWHGTXHVWLRQV
RQ6XQGD\VRQO\DQGZLWKRXWIHHGEDFNDQGDFRQWUROJURXSZDV
QRWVHQWDQ\606$WPRQWKIROORZXSRI
UDQGRPL]HG SDUWLFLSDQWV UHVSRQGHG DQG WKRVH ZKR ZHUH
ORVWWRIROORZXSZHUHPRUHOLNHO\WREH$IULFDQ$PHULFDQQRW
FXUUHQWO\HQUROOHGLQFROOHJHDQGZLWKDEDVHOLQHKLJKHUQXPEHU
RI HSLVRGHV RI KHDY\ GULQNLQJ 7KXV DOWKRXJK WKH WULDO GLG
LGHQWLI\DVLJQLILFDQWGLIIHUHQFHEHWZHHQWKHSDUWLFLSDQWVWKDW
UHFHLYHGDQ606RQ7KXUVGD\VDQG6XQGD\VFRPSDUHGZLWKWKH
FRQWUROZKRUHFHLYHGQRWKLQJGULQNVSHUGULQNLQJGD\LQFLGHQFH
UDWHUDWLR &,WRQR3 YDOXHUHSRUWHGWKHVH
UHVXOWV VKRXOG EH YLHZHG ZLWK VRPH VNHSWLFLVP JLYHQ WKH
V\VWHPDWLFORVVWRIROORZXS
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)LQDOO\DSLORWVWXG\FRQGXFWHGDPRQJULVN\GULQNHUVVHHNLQJ
WUHDWPHQWRQ WKH:HE VXJJHVWHG WKDWGHOLYHULQJPRWLYDWLRQDO
606PHVVDJHVGDLO\UDWKHUWKDQZHHNO\UHGXFHGFRQVXPSWLRQ
>@$OWKRXJK WKHVWXG\ZDVDSLORW WKH UHFUXLWPHQWRI
HOLJLEOHSDUWLFLSDQWVRYHUDQPRQWKSHULRGZDVHQFRXUDJLQJ
0RELOH3KRQH$SSV
7KH HIILFDF\ RI DOFRKRO FRQVXPSWLRQ LQWHUYHQWLRQV GHOLYHUHG
YLDPRELOHSKRQHDSSVKDVDOVREHHQLQYHVWLJDWHGLQUDQGRPL]HG
WULDOV7KHQDWXUHRIVXFKDSSVYDU\IURPVLPSOHFDOFXODWRUVRI
HVWLPDWHGEORRGDOFRKROFRQFHQWUDWLRQWRLQWHUYHQWLRQSURJUDPV
WKDWDUHULFKHULQFRQWHQW
,Q6ZHGHQDSSVZHUH WHVWHGDJDLQVWHDFKRWKHUDVZHOODV
DJDLQVWDFRQWURO>@3DUWLFLSDQWVZHUHXQLYHUVLW\VWXGHQWVZKR
VFUHHQHG DV ULVN\ GULQNHUV Q  /RVV WR IROORZXS DW 
ZHHNVZDVKLJKIURP>@WR>@LQ
WKH GLIIHUHQW JURXSV DQG WKHUH ZHUH VLJQLILFDQW VLJQV RI
V\VWHPDWLFDWWULWLRQIXUWKHUPDGHSUREOHPDWLFE\WKHFKRLFHWR
XVHSHUSURWRFRODQDO\VHV7KHUHSRUWGLGQRWVXJJHVWWKDWWKH
DSSVZHUHHIIHFWLYHLQUHGXFLQJDOFRKROFRQVXPSWLRQEXWGLG
KRZHYHUVXJJHVW WKDW WKHXVHRIRQHRI WKHDSSVPLJKWKDYH
LQFUHDVHGWKHDOFRKROFRQVXPSWLRQRIPDOHSDUWLFLSDQWV
$QRWKHUWULDODLPHGWRLGHQWLI\HIIHFWLYHFRPSRQHQWVRIDPRELOH
SKRQHDSS>@DQGUHFUXLWHGSDUWLFLSDQWVQ ZKRZHUH
ORRNLQJIRUDQDSSUDWKHUWKDQUHFUXLWLQJDQGWKHQRIIHULQJDQ
DSS$IDFWRULDOGHVLJQDOORZHGWHVWLQJRIVHYHUDOYDULDWLRQVRI
WKH PRELOH SKRQH DSS LQFOXGLQJ ERWK EDVLF DQG HQKDQFHG
YHUVLRQVRIFRPSRQHQWV$OWKRXJKWKHIDFWRULDOGHVLJQDOORZHG
IRULPSRUWDQWTXHVWLRQVWREHDQVZHUHGZLWKUHJDUGWRHIIHFWLYH
FRQWHQWDORZIROORZXSUDWHRITXHVWLRQVDQ\
ILQGLQJVIURPWKHWULDODQGWKHUHSRUWGLGQRWVXJJHVWDQ\HIIHFW
RIWKHLQWHUYHQWLRQRQDOFRKROFRQVXPSWLRQ
)LQDOO\WULDODLPHGWRGHWHUPLQHWKHHIILFDF\RIDPRELOHSKRQH
DSSRIIHULQJFRQWLQXHGVXSSRUWWRSDWLHQWVOHDYLQJDOFRKROXVH
GLVRUGHU WUHDWPHQW >@ $ WRWDO RI  SDUWLFLSDQWV ZHUH
UHFUXLWHGIURPWKH0LGZHVWHUQDQG1RUWKHDVWHUQ8QLWHG6WDWHV
DQG VXEVHTXHQWO\ UDQGRPL]HG WR DQ LQWHUYHQWLRQ DQG FRQWURO
JURXS7KHDSSFRQWDLQHGERWKVWDWLFFRQWHQWIUHTXHQWO\DVNHG
TXHVWLRQV:HEOLQNVDQGGDLO\WKRXJKWVDQGLQWHUDFWLYHIHDWXUHV
GLVFXVVLRQJURXSVDVNDQH[SHUWDQGDZHHNO\EULHIVXUYH\
)ROORZXS DW  PRQWKV LGHQWLILHG D VLJQLILFDQW GLIIHUHQFH
EHWZHHQWKHFRQWURODQGLQWHUYHQWLRQJURXSZLWKUHJDUGWRWKH
QXPEHURIGD\VZLWKKHDY\HSLVRGLFGULQNLQJPHDQGLIIHUHQFH
&,WR3 1RDWWULWLRQDQDO\VLVZDV
VXSSOLHG EXW VHQVLWLYLW\ DQDO\VHV RQO\ UHYHUVHG WKH RXWFRPH
ZKHQPLVVLQJRXWFRPHGDWD>@ZHUHVHWWRWKH
PD[LPXPSRVVLEOHYDOXH
0RELOH+HDOWKDQG$OFRKRO
7KHGHYHORSPHQWRIP+HDOWKLQWHUYHQWLRQVWDUJHWLQJKDUPIXO
DOFRKROFRQVXPSWLRQLVVWLOOLQLWVLQIDQF\>@DQGWKHUHLVPXFK
WKDWZHGRQRWNQRZZLWKUHJDUGWRLQFUHDVLQJHIIHFWVL]HV$
UHFHQWPHWDDQDO\VLVGHWHUPLQHGWKDWWKHHYLGHQFHIRUWKHHIIHFW
RIPRELOHSKRQH±EDVHGLQWHUYHQWLRQVRQDOFRKROFRQVXPSWLRQ
UHGXFWLRQZDVLQFRQFOXVLYH>@
7KHQRYHOLQWHUYHQWLRQWKDWZHDUHSURSRVLQJGUDZVIURPWKH
HYLGHQFHRIH6%,VDQGOHYHUDJHVWHFKQRORJLFDODGYDQFHPHQWV
DQG WKH XELTXLWRXVQHVV RI PRELOH SKRQHV 8VLQJ 606 ZH
VFKHGXOHZHHNO\VFUHHQLQJRIFXUUHQWFRQVXPSWLRQSDWWHUQVDQG
RIIHUSHUVRQDODQGLQWHUDFWLYHIHHGEDFNDQGDGYLFH,QDGGLWLRQ
WKHLQWHUYHQWLRQRIIHUVPHDQVWRSODQDQGVHWJRDOVIRUEHKDYLRU
FKDQJH 0HVVDJHV DUH VHQW YLD 606 WKURXJKRXW WKH ZHHN WR
IXUWKHUVXSSRUWDFKDQJHRIDOFRKROFRQVXPSWLRQEHKDYLRU$
PRUHGHWDLOHGGHVFULSWLRQRIWKHLQWHUYHQWLRQFDQEHIRXQGLQ
WKHVHFWLRQ,QWHUYHQWLRQ&RQWHQW
&RQWURO&RQGLWLRQV
7KH HVWLPDWHG HIIHFW RI DQ LQWHUYHQWLRQ PHDVXUHG LQ D
UDQGRPL]HGFRQWUROOHGWULDOLVDOZD\VWREHXQGHUVWRRGDVEHLQJ
UHODWLYH WR WKH FRQWURO FRQGLWLRQ $WWHQWLRQ WR WKH GHVLJQ RI
FRQWUROFRQGLWLRQV LQ WULDOV LVXQGHUGHYHORSHG>@%HLQJ
GHQLHGLPPHGLDWHDFFHVVWRDQLQWHUYHQWLRQZKHUHWKDWKDVEHHQ
WKH PRWLYDWLRQ IRU VWXG\ SDUWLFLSDWLRQ PD\ KDYH HIIHFWV RQ
FRQWURO JURXS SDUWLFLSDQWV ZKLFK DUH KLJKO\ UHOHYDQW WR WKH
LQWHUSUHWDWLRQRIDQ\DSSDUHQWLQWHUYHQWLRQHIIHFW>@
,WLVFRPPRQWRXVHEDVLFKHDOWKLQIRUPDWLRQLQWKHIRUPRID
OHDIOHW RU UHIHUULQJ WR D ZHEVLWH DV D FRQWURO FRQGLWLRQ LQ
EHKDYLRUDOLQWHUYHQWLRQWULDOV6WXG\SDUWLFLSDQWVDUHOLNHO\WR
KDYHSUHYLRXVO\VHDUFKHGRULQWKHIXWXUHVHDUFKIRUDOFRKRO
LQIRUPDWLRQ RQ WKH :HE 0XFK LQIRUPDWLRQ LV DYDLODEOH RI
YDULDEOHTXDOLW\DQGWKHUHLVDSDXFLW\RIHYDOXDWLRQVWXGLHVRI
WKHDFWXDOHIIHFWVLIDQ\RIVXFKPDWHULDO>@1RQHWKHOHVV
DOFRKRODQGKHDOWKLQIRUPDWLRQLVFRPPRQO\XVHGDVDFRQWURO
FRQGLWLRQLQWULDOVDQGWKHGHVLJQRIVXFKFRQWUROFRQGLWLRQVLV
UDUHO\VWXGLHG
*HQHUDO'DWD3URWHFWLRQ5HJXODWLRQDQG5HFDOORI7ULDO
3URFHGXUH
:LWKWKHLQWURGXFWLRQRIWKH*HQHUDO'DWD3URWHFWLRQ5HJXODWLRQ
*'35 LQ WKH (XURSHDQ 8QLRQ JUHDWHU HPSKDVLV KDV EHHQ
SODFHG RQ LQGLYLGXDOV¶ ULJKWV WR WKHLU SHUVRQDO GDWD ,Q
OD\SHUVRQ¶VWHUPV*'35VD\VWKDWHDFKLQGLYLGXDORZQVWKHLU
RZQ SHUVRQDO GDWD DQG WKRVH ZKR FROOHFW LW IRU VFLHQWLILF
SXUSRVHVRQO\ERUURZLW,QGLYLGXDOVKDYHWKHULJKWWRNQRZKRZ
WKHGDWDDUHJRLQJWREHXVHGWKXVLWLVWLPHO\WRFRQVLGHULVVXHV
DVVRFLDWHGZLWKVWDQGDUGFRQVHQWSUDFWLFHVWRGHYHORSVWURQJHU
PHWKRGV
$OWKRXJKLWPD\DSSHDUHDV\WRREWDLQFRQVHQWLQLQWHUQHWEDVHG
VWXGLHV WKH H[WHQW WR ZKLFK W\SLFDO FRQVHQW SURFHGXUHV DUH
HWKLFDOO\ VDWLVIDFWRU\ FDQ EH TXHVWLRQHG &KDOOHQJHV LQFOXGH
FRQYH\LQJWKDWWKHLQWHUYHQWLRQEHLQJHYDOXDWHGKDV\HWWREH
VKRZQWREHHIIHFWLYHSRWHQWLDOO\DOVRWKHFRQFHSWRISODFHERV
RU RWKHU DVSHFWV RI WKH GHVLJQ RI FRQWURO FRQGLWLRQV DQG
DOORFDWLRQ WR GLIIHUHQW JURXSV E\ PHDQV RI UDQGRPL]DWLRQ
>@7ULDOSDUWLFLSDQWV¶OHJDODQGHWKLFDOULJKWVWREHRIIHUHG
IXOO GLVFORVXUH RI WULDO SURFHGXUHV EHIRUH IUHHO\ DFFHSWLQJ RU
GHFOLQLQJSDUWLFLSDWLRQLVDQLPSRUWDQWDVSHFWRIWULDOVLQYROYLQJ
KXPDQVXEMHFWVKRZHYHUSRRUUHFDOORIWKHVHWULDOSURFHGXUHV
LVWURXEOLQJ>@
$LPV
7KHRYHUDOODLPRIWKLVVWXG\LVWRHYDOXDWHDQRYHOLQWHUYHQWLRQ
IRU KHOSVHHNLQJ ULVN\ GULQNHUV DPRQJ WKH JHQHUDO DGXOW
SRSXODWLRQ RI 6ZHGHQ LQ D ULJRURXVO\ GHVLJQHG UDQGRPL]HG
FRQWUROOHGWULDO1HVWHGZLWKLQWKHVWXG\DUHVXEVWXGLHV7KH
-0,55HV3URWRF_YRO_LVV_H_SKWWSZZZUHVHDUFKSURWRFROVRUJH
SDJHQXPEHUQRWIRUFLWDWLRQSXUSRVHV
%HQGWVHQ	0F&DPEULGJH-0,55(6($5&+35272&2/6
XSL•FO
RenderX
ILUVWVXEVWXG\DLPVWRLQYHVWLJDWHSDUWLFLSDQWV¶UHFDOORIWKHWULDO
SURFHGXUH ZKLFK WKH\ ZHUH JLYHQ LQIRUPDWLRQ DERXW EHIRUH
FRQILUPLQJWKHLUFRQVHQW:HVKDOOH[SORUHWZRGLIIHUHQWPRGHV
RI SUHVHQWLQJ LQIRUPDWLRQ UHJDUGLQJ WKH WULDO SURFHGXUH 7KH
VHFRQG VXEVWXG\ ZLOO LQYHVWLJDWH WKH QDWXUH RI WKH FRQWURO
FRQGLWLRQ 7KH FRQWURO JURXS ZLOO EH JLYHQ EULHI KHDOWK
LQIRUPDWLRQDQGKDYHDFFHVV WR IXUWKHU LQIRUPDWLRQDQG WKHQ
ZDLW IRU DFFHVV WR WKH LQWHUYHQWLRQ DQG ZH ZLOO H[SORUH 
FRQWUDVWLQJ DSSURDFKHV WR WKH SUHVHQWDWLRQ RI EDVLF KHDOWK
LQIRUPDWLRQ7KH WKLUG VXEVWXG\ZLOO LQYHVWLJDWH LQWHUYHQWLRQ
JURXSSDUWLFLSDQWV¶H[SHULHQFHVRIXVLQJWKHQRYHOLQWHUYHQWLRQ
DQGFRQWUROJURXSSDUWLFLSDQWV¶UHDFWLRQVWREHLQJDOORFDWHGWR
WKHFRQWUROVHWWLQJ
7KHNH\REMHFWLYHVRIWKHVWXG\DUHWR
 9DOLGO\ HVWLPDWH WKH HIIHFW RI WKH QRYHO LQWHUYHQWLRQ RQ
DOFRKROFRQVXPSWLRQDPRQJULVN\GULQNHUVLQWKHJHQHUDO
SRSXODWLRQ RI 6ZHGHQ LQ FRPSDULVRQ ZLWK D KHDOWK
LQIRUPDWLRQFRQWUROFRQGLWLRQ
 (VWLPDWHWRZKLFKGHJUHHWKHWRWDOHIIHFWLVPHGLDWHGWKURXJK
PRWLYDWLRQLPSRUWDQFHDQGNQRZKRZ
 ([SORUHSDUWLFLSDQWV¶UHFDOORIWULDOSURFHGXUHVDQGLIWKHVH
GLIIHUEHWZHHQPRGHVRISUHVHQWLQJLQIRUPDWLRQ
 ([SORUHWKHVFRSHIRUHIIHFWVRIWKHFRQWUDVWLQJDSSURDFKHV
WRWKHSUHVHQWDWLRQRIEDVLFKHDOWKLQIRUPDWLRQ
 ,QYHVWLJDWH XVDELOLW\ DQG DFFHSWDELOLW\ RI WKH QRYHO
LQWHUYHQWLRQLQWHUPVRIXVHUV¶H[SHULHQFHV
Methods
,QWHUYHQWLRQ&RQWHQW
7KHUHLVQRFOHDUSLFWXUHRIZKLFKFRPSRQHQWVKDYHWKHVWURQJHVW
HYLGHQFHEDVH IRU LQFOXVLRQ LQDQDOFRKRO LQWHUYHQWLRQRI WKH
NLQGHQYLVDJHG&KDQJLQJDQ\EHKDYLRULVDFRPSOH[SURFHVV
LQZKLFKPDQ\IDFWRUVLQWHUDFW+HDOWKEHKDYLRUIURPDURXQG
 \HDUV DJR KDV EHHQ XQGHUVWRRG WKURXJK VRFLDO FRJQLWLYH
WKHRULHV RI EHKDYLRU VXFK DV WKH +HDOWK %HOLHI 0RGHO DQG
7KHRU\RI3ODQQHG%HKDYLRU&RPPRQWRPDQ\VXFKWKHRULHV
LV WKH LPSRUWDQFH RI DQ LQGLYLGXDOV¶ RZQ PRWLYDWLRQ DQG
VHOIHIILFDF\LQFOXGLQJWKHVNLOOVWKDWWKHLQGLYLGXDOSRVVHVVHV
DQG HQYLURQPHQWDO FRQVWUDLQWV RQ WKHVH LQWUDLQGLYLGXDO
SKHQRPHQD >@ ,PSURYLQJ PRWLYDWLRQ DQG VHOIHIILFDF\ DV
ZHOO DV WHDFKLQJ QHZ VNLOOV DQG DGGUHVVLQJ HQYLURQPHQWDO
FRQVWUDLQWVLVXQGHUVWRRGWRLPSURYHWKHOLNHOLKRRGRIVXFFHVVIXO
EHKDYLRUFKDQJHLQFOXGLQJIRUFKDQJLQJRQH¶VGULQNLQJ
7KHQRYHOLQWHUYHQWLRQWKDWZHDUHSURSRVLQJDLPVWRWDUJHWWKH
 DIRUHPHQWLRQHG FRPSRQHQWV WKURXJK WKH XVH RI VHYHUDO
LQWHUDFWLYH PRGXOHV FRQWDLQHG ZLWKLQ D GDVKERDUG WKDW
LQGLYLGXDO¶VDFFHVVWKURXJKWKHLUPRELOHSKRQH$OWKRXJKWKH
HYLGHQFHLVQRW\HWVWURQJSURPLVLQJFRPSRQHQWVLQFOXGHWKRVH
WKDW IRFXV RQ EHKDYLRU VXEVWLWXWLRQ SUREOHP VROYLQJ JRDO
VHWWLQJ UHYLHZ RI EHKDYLRUDO JRDOV VHOIPRQLWRULQJ DQG
QRUPDWLYH IHHGEDFN >@ 7KXV PRGXOHV LQFOXGHG LQ WKH
SURSRVHG LQWHUYHQWLRQ ZLOO UHYROYH DURXQG WKHVH SDUWLFXODU
DFWLYLWLHV )XUWKHUPRUH WKH LQWHUYHQWLRQ ZLOO LQFOXGH FRQWHQW
WKDWDLPVWRLQFUHDVHWKHXQGHUVWDQGLQJRIWKHFRQVHTXHQFHVRI
DOFRKRO FRQVXPSWLRQDQG VLPXODWLRQSRVVLELOLWLHV WKDW DLP WR
KHOS LQGLYLGXDOV YLVXDOL]H WKH RXWFRPH RI FKDQJLQJ WKHLU
FRQVXPSWLRQOHYHOV
(DFKZHHNSDUWLFLSDQWVZLOOUHFHLYHDQ606WKDWZLOOFRQWDLQ
DK\SHUOLQNWRDGDVKERDUGPDGHDYDLODEOHRQWKHSDUWLFLSDQW¶V
PRELOHSKRQH7KHGDVKERDUGZLOODOORZSDUWLFLSDQWVWRH[SORUH
WKHLUFXUUHQWFRQVXPSWLRQVHWJRDOVDQGPRQLWRUSURJUHVVFUHDWH
SODQV OHDUQ VNLOOV DQG OHDUQ DERXW WKH ULVNV LQYROYHG ZLWK
DOFRKRO FRQVXPSWLRQ 7KH GDVKERDUG ZLOO DOVR ZRUN DV D
VLPXODWLRQGHYLFHDOORZLQJSDUWLFLSDQWVWRHQWHUGLIIHUHQWOHYHOV
RIFRQVXPSWLRQDQG LQWHUDFWLYHO\VHHLQJKHDOWK ULVNVFKDQJH
IRUH[DPSOHUHGXFLQJWKHQXPEHURIKHDY\GULQNLQJHSLVRGHV
OHDGVWRIHZHULQMXULHVDQGUHGXFHGULVNRISUHPDWXUHGHDWK$V
DGGLWLRQDO VXSSRUW SDUWLFLSDQWV ZLOO UHFHLYH 606 PHVVDJHV
WKURXJKRXWWKHZHHNWKDWFRQWDLQPRWLYDWLRQDODQGUHLQIRUFLQJ
LQIRUPDWLRQWRKHOSWKHPUHGXFHWKHLUFRQVXPSWLRQ
,QWKHIROORZLQJGHVFULSWLRQRIWKHLQWHUYHQWLRQFRQWHQWZHZLOO
XVHEHKDYLRUFKDQJHWHFKQLTXH%&7FRGHVGHILQHGLQWKH%&7
7D[RQRP\Y>@7KLVDOORZVXVWRKLJKOLJKWZKLFKWHFKQLTXHV
DUH LQFOXGHG LQ WKH LQWHUYHQWLRQ ZKLOH DOVR FUHDWLQJ D OLQN
EHWZHHQFRQWHQWDQGWKHRU\
:HHNO\606PHVVDJHVVHQWRQ6XQGD\HYHQLQJVZLOOUHPLQG
SDUWLFLSDQWVWRDFFHVVWKHGDVKERDUGDQGDWWKHVDPHWLPHDVVHVV
WKHLUFXUUHQWFRQVXPSWLRQ3DUWLFLSDQWVZLOOEHDVNHGTXHVWLRQV
FRQFHUQLQJWKHLUWRWDOZHHNO\FRQVXPSWLRQDQGWKHLUIUHTXHQF\
RIKHDY\GULQNLQJRYHUWKHSDVWZHHN$VFUHHQVKRWRIWKLVLV
VKRZQ WR WKH OHIW LQ)LJXUH2Q:HGQHVGD\V)ULGD\V DQG
6DWXUGD\VSDUWLFLSDQWVZLOOUHFHLYH606PHVVDJHVZLWKFRQWHQW
DLPHGWRLQFUHDVHPRWLYDWLRQDQGVNLOOV7KHPHVVDJHVHWLVD
UHILQHPHQW RI D SUHYLRXVO\ GHYHORSHG VHW WKDW ZDV FUHDWHG
WKURXJKIRUPDWLYHGHYHORSPHQWDQGD%&7DQDO\VLVRIWKHVH
PHVVDJHVKDVEHHQFRQGXFWHGDQGUHSRUWHGSUHYLRXVO\>@
$SDUW IURP WKH 606 PHVVDJHV DQG ZHHNO\ DVVHVVPHQWV WKH
GDVKERDUG ZLOO KDYH  PRGXOHV ZKLFK FDQ EH DFFHVVHG E\
SDUWLFLSDQWVLQDQ\RUGHUDQGDQ\QXPEHURIWLPHV
• 1RUPDWLYH FRPSDULVRQ RI WKH SDUWLFLSDQWV¶ FXUUHQW
FRQVXPSWLRQFRPSDUHGZLWKRWKHUVRIWKHVDPHDJHJURXS
DQGJHQGHUEDVHGRQGDWDIURP6ZHGHQ$VFUHHQVKRWRI
WKLVPRGXOHFDQEHIRXQGLQWKHPLGGOHRI)LJXUH$WWKH
ERWWRPRIWKHPRGXOHSDUWLFLSDQWVFDQFKDQJHFRQVXPSWLRQ
OHYHOVZKLFKFKDQJHVWKHQRUPDWLYHIHHGEDFNLQWHUDFWLYHO\
HIIHFWLYHO\DOORZLQJSDUWLFLSDQWVWRH[SORUHKRZGLIIHUHQW
OHYHOV RI FRQVXPSWLRQ OHDG WR GLIIHUHQW RXWFRPHV 7KLV
PRGXOHZLOOOHYHUDJH%&7DQG%&7ZKLFKFRQFHUQV
VRFLDO FRPSDULVRQ QRUPDWLYH IHHGEDFN DQG FRPSDULQJ
IXWXUHRXWFRPHV
• 2QHPRGXOHZLOOJLYHLQIRUPDWLRQDERXWJHQHUDOULVNVDQG
ULVN RI GLVHDVH FRQQHFWHG WR GLIIHUHQW OHYHOV RI DOFRKRO
FRQVXPSWLRQ7KLVPRGXOHZLOODOVRDOORZSDUWLFLSDQWVWR
VLPXODWHGLIIHUHQWOHYHOVRIFRQVXPSWLRQDQGLQWHUDFWLYHO\
VHHKRZULVNVFKDQJH7KLVPRGXOHLVFRQQHFWHGWR%&7
FRPSDULQJ IXWXUH RXWFRPHV DV ZHOO DV %&7 DQG
%&7 ZKLFK DGGUHVVHV LQIRUPDWLRQ DERXW ERWK VRFLDO
DQGKHDOWKFRQVHTXHQFHVRIH[FHVVLYHDOFRKROFRQVXPSWLRQ
• 2QHPRGXOHZLOO DOORZSDUWLFLSDQWV WR FUHDWHDSODQ WKDW
WKH\FDQXVHZKHQVXEMHFWHG WRDEHKDYLRUDO WULJJHU HJ
JRLQJWRWKHSXE7KLVPRGXOHZLOODVNSDUWLFLSDQWVWRZULWH
DQ606PHVVDJHWRWKHPVHOYHVDQGSLFNDWLPHDQGGDWH
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IRUZKHQWKH\ZDQWWRUHFHLYHWKLVPHVVDJHLQWKHFRPLQJ
ZHHN XS WR  WLPHV 7KLV PRGXOH OHYHUDJHV %&7
SUREOHPVROYLQJ
• *HQHUDOWLSVWRVWUHQJWKHQSDUWLFLSDQWV¶NQRZKRZRQKRZ
WRUHGXFHWKHLUFRQVXPSWLRQZLOOEHJLYHQLQPRGXOH7KH
WLSVZLOOOHYHUDJH%&7ZKLFKVXJJHVWVWKDWSDUWLFLSDQWV
VKRXOGFUHDWHSURPSWVRUFXHVIRUH[DPSOHSXWWLQJDULEERQ
DURXQGWKHLUZULVWDVDUHPLQGHUWKDWWKH\KDYHFRPPLWWHG
WRUHGXFHWKHLUGULQNLQJDVZHOODV%&7DQG%&7
ZKLFKVXJJHVWWKDWSDUWLFLSDQWVSUDFWLFHDQHZEHKDYLRUDQG
VXEVWLWXWHWKHLUFXUUHQWEHKDYLRUZLWKDGLIIHUHQWRQHHJ
UHSODFLQJDWOHDVWDOFRKROLFEHYHUDJHVZLWKQRQDOFRKROLF
EHYHUDJHV HDFK ZHHN 7KH WLSV ZLOO DOVR FRQFHUQ
LGHQWLILFDWLRQRIUHODSVHWULJJHUVDQGEDUULHUVDYRLGLQJVRFLDO
FXHV IRU GULQNLQJ DQG HQYLURQPHQWDO UHVWUXFWXULQJ HJ
DYRLGNHHSLQJDOFRKRODWKRPH
• 2QHPRGXOHZLOOVKRZWKHSDUWLFLSDQWV¶FRQVXPSWLRQRYHU
WLPH$VFUHHQVKRWRIWKLVPRGXOHFDQEHIRXQGWRWKHULJKW
LQ)LJXUH7KHGDWDFRPHIURPWKHZHHNO\DVVHVVPHQWV
7KLVPRGXOHOHYHUDJHV%&7DQG%&7ZKLFKFRQFHUQV
UHFRUGLQJ DQG IHHGEDFN RI SHUIRUPDQFH RYHU WLPH
2SWLRQDOO\SDUWLFLSDQWVFDQGHFLGHWRVHWDJRDOIRU WKHLU
FRQVXPSWLRQZKLFKZRXOGWKHQVKRZXSJUDSKLFDOO\LQWKH
FKDUW7KLVZLOODOORZSDUWLFLSDQWVWRVHWDQGUHYLHZWKHLU
RZQJRDOVZKLOHDOVRYLVXDOL]LQJWKHGLVFUHSDQF\EHWZHHQ
WKHLUFXUUHQWFRQVXPSWLRQDQGWKHLUJRDOV%&7%&7
DQG%&7
• 7KH ILQDO PRGXOH ZLOO DOORZ SDUWLFLSDQWV WR VLJQ XS IRU
DGGLWLRQDO 606 PHVVDJHV VHQW WR WKHLU PRELOH SKRQHV
WKURXJKRXWWKHZHHNLHXQWLOWKHQH[WDVVHVVPHQW7KLV
ZLOO DGG 606 PHVVDJHVRQ WRS RI WKH PHVVDJHV DOUHDG\
UHFHLYHGRQ:HGQHVGD\V)ULGD\VDQG6DWXUGD\V
$WDQ\WLPHSDUWLFLSDQWVFDQVHQGDQ606PHVVDJHZLWKWKH
ZRUG 6723 WR WKH SKRQH QXPEHU IURP ZKLFK WKH\ UHFHLYH
PHVVDJHV$WWKLVSRLQWWKHUHZLOOEHQRPRUH606PHVVDJHV
VHQWWRWKHSDUWLFLSDQWLQFOXGLQJZHHNO\DVVHVVPHQWVDQGOLQNV
WR WKHGDVKERDUG3DUWLFLSDQWVZLOO KRZHYHU UHFHLYHPRUH
PHVVDJHZKHUHLWVD\VWKDWZHKDYHDFNQRZOHGJHGWKDWWKH\QR
ORQJHU ZLVK WR UHFHLYH WKH LQWHUYHQWLRQ XQOHVV WKH\ UHVSRQG
ZLWK67$57LQDQ606DQGWKDWZHZLOOFRQWDFWWKHPVROHO\
ZLWK IROORZXS TXHVWLRQQDLUHV DV SUHYLRXVO\ DJUHHG 7KH
PRQWKSHULRGRIVWXG\IRUWKLVWULDOLVIRUUHVHDUFKSXUSRVHV
RQO\ DV LQ SULQFLSOH WKHUH LV QR ILQLWH HQG SRLQW WR WKH
LQWHUYHQWLRQ DQG LQ D UHDOZRUOG VHWWLQJ SDUWLFLSDQWV FRXOG
HQJDJHZLWKWKHLQWHUYHQWLRQDVORQJDVWKH\SUHIHU7KHUHIRUH
ZHGRQRWVWULFWO\LQWHUSUHWD6723PHVVDJHIURPDSDUWLFLSDQW
DVQRQFRPSOLDQFHEXWUDWKHUWKDWWKHLQGLYLGXDOKDVGHFLGHGWKDW
WKH\QRORQJHUQHHGWKHVXSSRUW,QDQH[SORUDWRU\DQDO\VLVZH
ZLOO LQYHVWLJDWH LI WKHUH LV D UHODWLRQVKLS EHWZHHQ DOFRKRO
RXWFRPHVDQGWKRVHZKRGHFLGHWRVWRSWKHLQWHUYHQWLRQEHIRUH
WKHPRQWKPDUN
)LJXUH 7KUHHVFUHHQVKRWVIURPWKHLQWHUDFWLYHGDVKERDUG/HIW(DFKZHHNSDUWLFLSDQWVDUHDVNHGWRDVVHVVWKHLUFXUUHQWFRQVXPSWLRQ0LGGOH2QH
RIWKHPRGXOHVH[SORUHVQRUPDWLYHFRPSDULVRQRIFRQVXPSWLRQOHYHOV5LJKW3DUWLFLSDQWVFDQVHHWKHLUFRQVXPSWLRQRYHUWLPHDOORZLQJWKHPWRFRPSDUH
ZLWKWKHLURZQJRDOV
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'HVLJQ
7RVWXG\WKHHIIHFWRIWKHLQWHUYHQWLRQDDUPSDUDOOHOJURXS
UDQGRPL]HGFRQWUROOHG WULDOZLOOEHHPSOR\HG1HVWHGZLWKLQ
WKLVWULDOZLOOEHWKHVXEVWXGLHV
5HFUXLWPHQWDQG(OLJLELOLW\
8VLQJ:HEVHDUFKHQJLQHDGYHUWLVHPHQWV*RRJOH<DKRRDQG
%LQJDQGVRFLDOPHGLD)DFHERRNZHZLOOWDUJHWLQGLYLGXDOV
LQWKHJHQHUDOSRSXODWLRQRI6ZHGHQVHHNLQJKHOSWRUHGXFHWKHLU
DOFRKROFRQVXPSWLRQDGYHUWLVHPHQWVDUHVKRZQLQ)LJXUH
3DUWLFLSDQWVZLOOLQLWLDOO\EHUHFUXLWHGRYHUDPRQWKSHULRG
$GGLWLRQDO PRQWK SHULRGV ZLOO EH DGGHG LI QRW HQRXJK
SDUWLFLSDQWVKDYHEHHQUHFUXLWHGDFFRUGLQJWRWKHLQLWLDOSRZHU
FDOFXODWLRQ ,I   RU OHVV RI WKH UHTXLUHG
SRSXODWLRQKDVEHHQUHFUXLWHGDWPRQWKVWKHQUHFUXLWPHQW
ZLOOVWRSDWWKLVWLPHDQGGDWDZLOOEHDQDO\]HGWRLQIRUPIXWXUH
WULDOGHVLJQ5HFUXLWPHQWZLOOVWRSDIWHUPRQWKVLIQRWEHIRUH
,QGLYLGXDOVLQWHUHVWHGLQSDUWLFLSDWLQJLQWKHVWXG\ZLOOEHDVNHG
WRVHQGDQ606PHVVDJHZLWKDVSHFLILFFRGHWRDGHGLFDWHG
SKRQHQXPEHU:LWKLQPLQSDUWLFLSDQWVZLOOUHFHLYHDQ606
ZLWK D K\SHUOLQN WKDW WDNHV WKHP WR D :HE SDJH DVNLQJ IRU
LQIRUPHG FRQVHQW ,QGLYLGXDOV ZLOO EH UDQGRPL]HG WR  RI 
GLIIHUHQWPHDQVRISUHVHQWLQJWKHWULDOSURFHGXUHZKHQDVNLQJ
IRU LQIRUPHGFRQVHQW &RQVHQW DQG&RQVHQW3OHDVH VHH
0XOWLPHGLD$SSHQGL[ IRUPRUHGHWDLOV
$OO LQGLYLGXDOV JLYLQJ LQIRUPHG FRQVHQW ZLOO EH DVNHG WR
FRPSOHWH D EDVHOLQH TXHVWLRQQDLUH ZKLFK ZLOO DOVR DVVHVV
HOLJLELOLW\IRUWKHWULDO7KHLQFOXVLRQFULWHULDZLOO LQFOXGHWKH
IROORZLQJDJHG\HDUVRUROGHURZQHUVKLSRIDPRELOHSKRQH
DQGEHLQJFODVVLILHGDVD ULVN\GULQNHUDFFRUGLQJ WR6ZHGLVK
JXLGHOLQHV
1RWHWKDWWKHUHLVQRXSSHUOLPLWWRDOFRKROFRQVXPSWLRQDVDQ
H[FOXVLRQFULWHULRQPHDQLQJWKHVWXG\SRSXODWLRQLVDQWLFLSDWHG
WRFRPSULVHERWKKDUPIXOLHLQGLYLGXDOVZKRKDYHH[SHULHQFHG
KDUP IURP DQ\ OHYHO RI FRQVXPSWLRQ >@ DQG KD]DUGRXV
GULQNHUVLHLQGLYLGXDOVZLWKDFRQVXPSWLRQSDWWHUQWKDWVXJJHVWV
LQFUHDVHG ULVN WR KHDOWK >@ 1R DGGLWLRQDO VXSSRUW ZLOO EH
RIIHUHG WR LQGLYLGXDOV ZKR KDYH D YHU\ KLJKFRQVXPLQJ
EHKDYLRU
,QWHUYHQWLRQDQG&RQWURO&RQGLWLRQV
(OLJLEOHLQGLYLGXDOVZLOOEHUDQGRPL]HGWRHLWKHUDQLQWHUYHQWLRQ
JURXS RU D FRQWURO JURXS LQWHUYHQWLRQ DQG FRQWURO 7KH
LQWHUYHQWLRQ JURXS ZLOO UHFHLYH WKH QRYHO LQWHUYHQWLRQ IRU 
PRQWKVDQGZLOODOVREHUHFRPPHQGHGWRUHDGDERXWDOFRKRO
KHDOWKDQGVRFLHW\RQWKHVDPHZHEVLWHDV WKHFRQWUROJURXS
VHH 0XOWLPHGLD $SSHQGL[  3DUWLFLSDQWV DOORFDWHG WR WKH
FRQWUROJURXSZLOOEHDGYLVHGWKDWWKH\ZLOOJRWKURXJKDQLQLWLDO
SKDVHRIPRQWKVGXULQJZKLFKWKH\DUHWRUHFHLYHLQIRUPDWLRQ
WRLQFUHDVHWKHLUPRWLYDWLRQDQGUHGXFHWKHLUFRQVXPSWLRQDIWHU
ZKLFKWKH\ZLOOEHJLYHQDFFHVVWRWKHQHZVXSSRUWWRRO7KXV
LQGLYLGXDOVDOORFDWHGWRWKHFRQWUROVHWWLQJZLOOEHJLYHQDFFHVV
WRWKHQRYHOLQWHUYHQWLRQDIWHUFRPSOHWLRQRIWKHILQDOIROORZXS
PRQWKVDIWHUUDQGRPL]DWLRQQRIXUWKHUGDWDZLOOEHFROOHFWHG
IURPLQGLYLGXDOVLQWKHFRQWUROVHWWLQJ
)LJXUH $GYHUWLVHPHQWVVKRZQLQVHDUFKDQGRQ)DFHERRN
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7KH FRQWURO JURXS ZLOO EH UDQGRPL]HG IXUWKHU LQWR  JURXSV
,QIRDQG,QIR%RWK,QIRDQG,QIRZLOOUHFHLYHDVLQJOH
606PHVVDJHZLWKEDVLFKHDOWKLQIRUPDWLRQUHJDUGLQJVKRUW
DQGORQJWHUPHIIHFWVRIDOFRKROFRQVXPSWLRQ,QWKLVVXEVWXG\
ZH LQFRUSRUDWH D FRQWUDVW EHWZHHQ  YHU\ EULHI W\SHV RI
LQIRUPDWLRQ RQH ZKLFK HPSKDVL]HV SRVVLEOH FRPSOH[LWLHV
DVVRFLDWHGZLWKWKHVKRUWDQGORQJWHUPHIIHFWVRIDOFRKROVXFK
DVLVZLGHO\DYDLODEOHIURPDOFRKROLQGXVWU\VRXUFHV>@,QIR
DQGDQRWKHUZKLFKSURYLGHVDFOHDUDQGVWUDLJKWIRUZDUGSXEOLF
KHDOWK PHVVDJLQJ VW\OH ZKLOH EHLQJ DSSURSULDWHO\ HYLGHQFH
LQIRUPHG ,QIR (DFK LV GHOLYHUHG LQ D VLQJOH 606 DQG
LQFOXGHVWKHVDPHOLQNWRD6ZHGLVKZHEVLWHZLWKLQIRUPDWLRQ
DERXWDOFRKRODQGVRFLHW\,4$VLQGLYLGXDOVZKRKDYHHQUROOHG
DUHORRNLQJIRUKHOSWRFKDQJHWKHLUDOFRKROFRQVXPSWLRQZH
DQWLFLSDWHWKDWPRVWSDUWLFLSDQWVZLOOEHPRWLYDWHGWRFOLFNRQ
WKH OLQN ,W LV SODXVLEOH WKDW HLWKHU W\SH RI PHVVDJH FRXOG
HQFRXUDJHWULDOSDUWLFLSDQWVPRUHWKDQWKHRWKHUWRFOLFNRQWKH
OLQN 7KLV H[SORUDWRU\ VXEVWXG\ FRQFHUQHG ZLWK WKH GLUHFW
EHKDYLRUDOHIIHFWVRQDFFHVVLQJKHDOWK LQIRUPDWLRQZLOODVVLVW
IXUWKHUFRQVLGHUDWLRQRIWKHGHVLJQRIFRQWUROFRQGLWLRQVDQGEH
UHOHYDQWWRDOFRKROKHDOWKSURPRWLRQPRUHEURDGO\$VWKHUHLV
VRPHKHDOWKLQIRUPDWLRQSURYLGHGLQFOXGLQJWRSDUWLFLSDQWVZKR
GRQRWFOLFNRQ WKH OLQNZHUHIHU WR WKHFRQWUROFRQGLWLRQDV
DOFRKRO LQIRUPDWLRQ 3OHDVH VHH 0XOWLPHGLD $SSHQGL[  IRU
PRUHGHWDLOV
0HGLDWLRQ
7R IXUWKHU XQGHUVWDQG WKH SRWHQWLDO HIIHFWV RI WKH SURSRVHG
LQWHUYHQWLRQZHZLOOPHDVXUHSV\FKRVRFLDOIDFWRUVEHOLHYHGWR
EHLPSRUWDQWIRUEHKDYLRUFKDQJH:HZLOOXVHWKHVHPHDVXUHV
WR HVWLPDWH KRZ WKH HIIHFWV RI WKH LQWHUYHQWLRQ DUH PHGLDWHG
WKURXJKWKHVHIDFWRUV6SHFLILFDOO\ZHZLOOPHDVXUHSHUFHLYHG
FRQILGHQFHLPSRUWDQFHDQGNQRZKRZ
&RQILGHQFHLVFORVHO\OLQNHGWRVHOIHIILFDF\DFRUQHUVWRQHRI
PRGHUQWKHRUHWLFDOPRGHOVRIEHKDYLRUFKDQJHSURPLQHQWO\LQ
VRFLDOFRJQLWLYH WKHRU\>@ ,PSRUWDQFH LVDQDVSHFWRIERWK
PRWLYDWLRQDQGLQWHQWLRQNH\IDFWRUVLQPRGHUQWKHRU\IRU
H[DPSOH SURWHFWLRQ PRWLYDWLRQ WKHRU\ >@ VRFLDO FRJQLWLYH
WKHRU\>@DQGWKHRU\RISODQQHGEHKDYLRU>@DQGKDVEHHQ
UHWURVSHFWLYHO\ DGGHG WR WKH KHDOWK EHOLHI PRGHO >@
.QRZKRZ DOWHUQDWLYHO\ H[SHUWLVH RU VNLOOV FRQQHFWV ZLWK
VHYHUDOIDFWRUVLQWKHRUHWLFDOPRGHOVIRUH[DPSOHWREHKDYLRUDO
FRQWUROLQWKHWKHRU\RISODQQHGEHKDYLRUDQGKDVEHHQSURSRVHG
DV D VSHFLILF QHFHVVDU\ IDFWRU IRU EHKDYLRU FKDQJH >@
0HDVXULQJ LI DQG WR ZKDW GHJUHH WKHVH IDFWRUV PHGLDWH WKH
HIIHFWRIWKHSURSRVHGLQWHUYHQWLRQZLOOKHOSXVEHWWHUXQGHUVWDQG
ZKLFKIDFWRUVDUHDIIHFWHGE\WKHLQWHUYHQWLRQDQGWKXVZK\WKH
LQWHUYHQWLRQSRWHQWLDOO\ZRUNV
5DQGRPL]DWLRQ
,QDOOFDVHVUDQGRPL]DWLRQZLOOEHIXOO\FRPSXWHUL]HGZLOOQRW
HPSOR\DQ\VWUDWDRUEORFNVDQGZLOOQRWEHSRVVLEOHWRVXEYHUW
DVWKLVDQGDOOVXEVHTXHQWVWXG\SURFHVVHVDUHIXOO\DXWRPDWHG
7KHPDLQVWXG\ZLOOEHVLQJOHEOLQGDVSDUWLFLSDQWVZLOOEHDZDUH
WKDWVHWWLQJVH[LVWDQGWKH\ZLOONQRZZKLFKRQHRIWKHPWKH\
KDYHEHHQDOORFDWHGWRLQWHUYHQWLRQRUFRQWURO7KHVXEVWXGLHV
LQYROYLQJ &RQVHQW &RQVHQW ,QIR DQG ,QIR ZLOO EH
GRXEOHEOLQGDVSDUWLFLSDQWVZLOOQRWEHDZDUHRIWKHH[LVWHQFH
RI WKHVXEVWXG\RU WKDW WKH\KDYHEHHQ UDQGRPL]HG ,W LVQRW
SRVVLEOHWREOLQGWKHLQGLYLGXDOUHVSRQVLEOHIRUGDWDDQDO\VLVDV
WKLVLQGLYLGXDOZLOODOVREHUHVSRQVLEOHIRUGDWDFROOHFWLRQDQG
LQYROYHGLQWKHPRQLWRULQJRIWKHWHFKQLFDOSODWIRUP
)ROORZ8S
$WPRQWKDIWHUUDQGRPL]DWLRQDQ606PHVVDJHZLOOEHVHQW
WR ERWK LQWHUYHQWLRQ DQG FRQWURO ZLWK D K\SHUOLQN WR D
TXHVWLRQQDLUH H[SORULQJ PHGLDWRUV $W  DQG  PRQWKV DIWHU
UDQGRPL]DWLRQDQ606PHVVDJHZLOOEHVHQWWRERWKLQWHUYHQWLRQ
DQGFRQWUROZLWKDK\SHUOLQNWRDTXHVWLRQQDLUHH[SORULQJDOFRKRO
FRQVXPSWLRQ$WPRQWKVDIWHUUDQGRPL]DWLRQWKHTXHVWLRQQDLUH
H[SORULQJ UHFDOO RI WULDO SURFHGXUHV ZLOO EH DGGHG IRU ERWK
JURXSV$WPRQWKVDIWHUUDQGRPL]DWLRQWKHLQWHUYHQWLRQJURXS
ZLOO UHFHLYH TXHVWLRQV UHJDUGLQJ WKH XVDELOLW\ DQG WKHLU
H[SHULHQFHV RI WKH LQWHUYHQWLRQ DQG WKH FRQWURO JURXS ZLOO
UHFHLYHTXHVWLRQVUHJDUGLQJWKHLUH[SHULHQFHVRIEHLQJDOORFDWHG
WRWKHFRQWUROFRQGLWLRQ
)LJXUHV DQG RIIHUDQRYHUYLHZRIWKHGHVLJQLQWKHIRUPRI
D6WDQGDUG3URWRFRO,WHPV5HFRPPHQGDWLRQVIRU,QWHUYHQWLRQDO
7ULDOV ILJXUH DQG &RQVROLGDWHG 6WDQGDUGV RI 5HSRUWLQJ
7ULDOVIORZFKDUW
+\SRWKHVHV
7KHUHDUHPDLQDQGH[SORUDWRU\K\SRWKHVHVPHQWLRQHGLQ
7H[WER[
$SDUWIURPWKHK\SRWKHVHVWHVWHGKHUHZHZLOODOVRGRERWKD
TXDQWLWDWLYHDQGTXDOLWDWLYHDQDO\VLVRIXVHUV¶ H[SHULHQFHVRI
HQJDJLQJZLWKWKHLQWHUYHQWLRQDQGEHLQJDOORFDWHGWRWKHFRQWURO
JURXS
0HDVXUHV
$OOTXHVWLRQVDVNHGDWEDVHOLQHDQGVXEVHTXHQWIROORZXSVFDQ
EHIRXQGLQ0XOWLPHGLD$SSHQGL[
)RUK\SRWKHVHVDQG
• 3ULPDU\ RXWFRPH PHDVXUHV 7RWDO ZHHNO\ DOFRKRO
FRQVXPSWLRQDQGIUHTXHQF\RIKHDY\HSLVRGLFGULQNLQJ
• 6HFRQGDU\RXWFRPHPHDVXUHV&ODVVLILFDWLRQDVULVN\GULQNHU
DFFRUGLQJWR6ZHGLVKJXLGHOLQHV
)RUK\SRWKHVLV
• 0HGLDWLRQPHDVXUHV&RQILGHQFHLQRQH¶VDELOLW\WRUHGXFH
FRQVXPSWLRQ LPSRUWDQFHRIUHGXFLQJDQGNQRZOHGJHRI
KRZWRUHGXFHFRQVXPSWLRQ
)RUK\SRWKHVHVDQG
• 3ULPDU\ RXWFRPH PHDVXUHV (QUROOPHQW UDWHV IURP HDFK
VWXG\FRQGLWLRQ
• 6HFRQGDU\RXWFRPHPHDVXUHV5HFDOORI WULDOSURFHGXUHV
PHDVXUHGWKURXJKDVHULHVRITXHVWLRQV
)RUK\SRWKHVLV
• 3ULPDU\RXWFRPHPHDVXUHV5DWHVRIDGGLWLRQDOLQIRUPDWLRQ
EHLQJUHTXHVWHGE\SUHVVLQJRQWKHVXSSOLHGK\SHUOLQN
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)LJXUH 6WDQGDUG3URWRFRO,WHPV5HFRPPHQGDWLRQVIRU,QWHUYHQWLRQDO7ULDOVILJXUH
7RWDOZHHNO\DOFRKROFRQVXPSWLRQZLOOEHDVVHVVHGE\DVNLQJ
SDUWLFLSDQWV WKH QXPEHU RI VWDQGDUG XQLWV RI DOFRKRO WKH\
FRQVXPHGODVWZHHNWKDWLVDVKRUWWHUPUHFDOOPHWKRG>@
8VLQJDVXPPDU\PHDVXUHUDWKHUWKDQDVNLQJGD\E\GD\ZLOO
DOORZIRUWKHVDPHTXHVWLRQWREHDVNHGUHJDUGOHVVLIUHVSRQVHV
DUH FROOHFWHG YLD :HE TXHVWLRQQDLUHV 606 RU E\ SKRQH
LQWHUYLHZV VHH )ROORZXS $WWHPSWV ,Q DGGLWLRQ  VWXG\
VXJJHVWV WKDW ZKHQ FRQVLGHULQJ VKRUWWLPH VSDQV VXPPDU\
PHDVXUHV GR QRW LPSO\ DQ\ QRWHZRUWK\ ELDV FRPSDUHG ZLWK
DVNLQJ IRU FRQVXPSWLRQ GD\E\GD\ >@ 7KH IUHTXHQF\ RI
KHDY\HSLVRGLFGULQNLQJZLOOEHDVVHVVHGE\DVNLQJSDUWLFLSDQWV
KRZPDQ\WLPHVWKH\KDYHFRQVXPHGPRUHWKDQIHPDOHVRU
PDOHVVWDQGDUGXQLWVRIDOFRKRORQRFFDVLRQWKHSDVWPRQWK
DJDLQDVNLQJIRUDVXPPDU\PHDVXUHRYHUDFRQFUHWHWLPHSHULRG
$Q LQGLYLGXDO LV FODVVLILHG DV D ULVN\ GULQNHU LI HLWKHU WRWDO
ZHHNO\ FRQVXPSWLRQ RU KHDY\ HSLVRGLF GULQNLQJ H[FHHGV
UHFRPPHQGDWLRQV
&RQILGHQFH LPSRUWDQFHDQGNQRZKRZZLOOEHPHDVXUHGDW
EDVHOLQHDQGDWPRQWKIROORZXSE\DVNLQJ³+RZFRQILGHQW
DUH \RX WKDW \RX ZLOO EH DEOH WR UHGXFH \RXU DOFRKRO
FRQVXPSWLRQ"´³+RZLPSRUWDQWGR\RX WKLQN LW LV WRUHGXFH
\RXUDOFRKROFRQVXPSWLRQ"´DQG³+RZZHOOGR\RXNQRZKRZ
WR UHGXFH \RXU DOFRKRO FRQVXPSWLRQ"´ DOO  ZLWK UHVSRQVH
RSWLRQVRQDSRLQWVFDOHVHH0XOWLPHGLD$SSHQGL[7KH
ZRUGLQJ RI WKH TXHVWLRQV DW  DQG PRQWK IROORZXS ZLOO
FKDQJHWRLQFOXGHWKRVHZKRKDYHUHGXFHGWKHLUFRQVXPSWLRQ
³+RZFRQILGHQWDUH\RXWKDW\RXZLOOEHDEOHWRUHGXFHRUNHHS
D ORZHU OHYHORI DOFRKROFRQVXPSWLRQ"´³+RZ LPSRUWDQWGR
\RX WKLQN LW LV WR UHGXFH RU NHHS D ORZHU OHYHO RI DOFRKRO
FRQVXPSWLRQ"´DQG³+RZZHOOGR\RXNQRZKRZWRUHGXFHRU
NHHSDORZHUOHYHORIDOFRKROFRQVXPSWLRQ"´
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)LJXUH &RQVROLGDWHG6WDQGDUGVRI5HSRUWLQJ7ULDOVIORZGLDJUDPVHHSRZHUFDOFXODWLRQVHFWLRQIRUGHWDLOVRIQ
7H[WER[+\SRWKHVHV
0DLQ+\SRWKHVHV
$OFRKROFRQVXPSWLRQZLOOGLIIHUEHWZHHQLQWHUYHQWLRQDQGFRQWUROJURXSVZLWKWKHLQWHUYHQWLRQJURXSGULQNLQJOHVVWKDQFRQWURODWDQGPRQWKV
DIWHUUDQGRPL]DWLRQ7KHPRQWKLQWHUYDOZLOOEHSULPDU\
&RQILGHQFHLPSRUWDQFHDQGNQRZKRZDWPRQWKIROORZXSZLOOPHGLDWHWKHHIIHFWVRIWKHLQWHUYHQWLRQRQGULQNLQJRXWFRPHVDWPRQWKIROORZXS
7KHVDPHPHDVXUHVDWPRQWKIROORZXSZLOOPHGLDWHWKHHIIHFWRQGULQNLQJRXWFRPHVDWPRQWKIROORZXS
(QUROOPHQWUDWHVZLOOGLIIHUEHWZHHQJURXSV&RQVHQWDQG&RQVHQW
$FFXUDWHUHFDOORIVWXG\SDUDPHWHUVZLOOGLIIHUEHWZHHQJURXSV&RQVHQWDQG&RQVHQW
5DWHVRIDFFHVVLQJIXUWKHULQIRUPDWLRQZLOOGLIIHUEHWZHHQJURXSV,QIRDQG,QIR
([SORUDWRU\+\SRWKHVHV
$OFRKROFRQVXPSWLRQZLOOGLIIHUEHWZHHQJURXSV&RQVHQWDQG&RQVHQWDWDQGPRQWKVDIWHUUDQGRPL]DWLRQ7KHPRQWKLQWHUYDOZLOOEH
SULPDU\
$OFRKROFRQVXPSWLRQZLOOGLIIHUEHWZHHQJURXSV,QIRDQG,QIRDWDQGPRQWKVDIWHUUDQGRPL]DWLRQ7KHPRQWKLQWHUYDOZLOOEHSULPDU\
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:LWKUHJDUGWRUHFDOORIWULDOSURFHGXUHVWKHUHDUHSDUDPHWHUV
WKDWDUHRILQWHUHVW)LUVWSDUWLFLSDQWVZLOOEHDVNHGLIWKH\UHFDOO
UHFHLYLQJLQIRUPDWLRQDERXWDOORFDWLRQWRGLIIHUHQWJURXSV$V
LQIRUPDWLRQUHJDUGLQJJURXSDOORFDWLRQZDVSUHVHQWHGLGHQWLFDOO\
IRU&RQVHQWDQG&RQVHQWWKLVTXHVWLRQZLOOERWKZRUNDVD
FKHFNWKDWUDQGRPL]DWLRQVXFFHHGHGDQGDVDJHQHUDOEDVHOLQH
IRUUHFDOOUHJDUGOHVVRIJURXSDOORFDWLRQ6HFRQGSDUWLFLSDQWV
ZLOOEHDVNHGLIWKH\UHFDOOKRZSHUVRQDOGDWDZLOOEHKDQGOHG
LQWKHVWXG\DQGWKHLUULJKWVWRWKHVHGDWD)LQDOO\SDUWLFLSDQWV
ZLOOEHDVNHGLIWKH\UHPHPEHUKRZWKHGDWDZRXOGEHDQDO\]HG
DQGUHVXOWVFRPPXQLFDWHGVHH0XOWLPHGLD$SSHQGL[
:HZLVKWRPHDVXUHLISDUWLFLSDQWVDFFHVVIXUWKHUKHDOWKUHODWHG
LQIRUPDWLRQDIWHUUHDGLQJDVKRUW606ZLWKEDVLFLQIRUPDWLRQ
DERXW VKRUWWHUP DQG ORQJWHUP FRQVHTXHQFHV RI DOFRKRO
FRQVXPSWLRQ$SUR[LPDORXWFRPHRIWKLVLVWRPHDVXUHZKHWKHU
RUQRWSDUWLFLSDQWVLQ,QIRDQG,QIRUHTXHVWPRUHLQIRUPDWLRQ
E\ IROORZLQJ WKH LQFOXGHG K\SHUOLQN ,Q DGGLWLRQ D VKRUW
TXHVWLRQQDLUHDWPRQWKIROORZXSZLOOLQYHVWLJDWHWKHFRQWURO
JURXS SDUWLFLSDQWV ZKLFK ZLOO EH XVHG WR LQYHVWLJDWH IXUWKHU
GLIIHUHQFHV EHWZHHQ ,QIR DQG ,QIR VHH 0XOWLPHGLD
$SSHQGL[
7KH DFFHSWDELOLW\ DQG XVDELOLW\ RI WKH LQWHUYHQWLRQ ZLOO EH
PHDVXUHGWKURXJKDTXHVWLRQQDLUHDQGWKHV\VWHPXVDELOLW\VFDOH
>@DWPRQWKIROORZXSVHH0XOWLPHGLD$SSHQGL[7KH
V\VWHPXVDELOLW\VFDOHFRPSULVHV/LNHUWLWHPVH[SORULQJXVHUV¶
SHUFHSWLRQRQXVDELOLW\RIDSURGXFWRUVHUYLFH
)ROORZ8S$WWHPSWV
7KHUH DUH  IROORZXS VWDJHV   DQG  PRQWKV DIWHU
UDQGRPL]DWLRQ$OOIROORZXSVZLOOEHLQLWLDWHGE\VHQGLQJ606
PHVVDJHVWRSDUWLFLSDQWVZLWKK\SHUOLQNVWRTXHVWLRQQDLUHV,Q
DOOFDVHVWKHIROORZLQJDWWHPSWVZLOOEHPDGHWRFROOHFWGDWD
IURPQRQUHVSRQGHUV
 $WRWDORIUHPLQGHUVZLOOEHVHQWGD\VDSDUW WRWKRVH
ZKRKDYHQRWUHVSRQGHG
 ,IQRUHVSRQVHLVJLYHQWRWKHQZHZLOOVHQGTXHVWLRQV
GLUHFWO\LQDQ606PHVVDJHDVNLQJSDUWLFLSDQWVWRUHVSRQG
GLUHFWO\ZLWKDQ606QRK\SHUOLQN
• $WPRQWKZHZLOODVNDOOPHGLDWRUTXHVWLRQV
• $WDQGPRQWKVZHZLOORQO\DVNIRUSULPDU\DOFRKRO
RXWFRPHPHDVXUHV
 ,IWKHUHLVQRUHVSRQVHJLYHQWRZHZLOODWWHPSWWRFDOO
SDUWLFLSDQWVWRFROOHFWUHVSRQVHVWRWKHVDPHTXHVWLRQVDV
LQ$PD[LPXPRIDWWHPSWVZLOOEHPDGH
6WDWLVWLFDO$QDO\VLV0HWKRGV
$OODQDO\VHVZLOOEHGRQHXQGHUWKHLQWHQWLRQWRWUHDWSULQFLSOH
ZKHUH DOO UDQGRPL]HG LQGLYLGXDOV ZLOO EH LQFOXGHG 0LVVLQJ
RXWFRPH GDWD ZLOO LQLWLDOO\ EH KDQGOHG E\ D FRPSOHWHFDVH
DQDO\VLVZKLFKDVVXPHVWKDWGDWDDUHPLVVLQJDWUDQGRP0$5
,IGDWDDUHV\VWHPDWLFDOO\PLVVLQJWKHQLWPD\EHWKHFDVHWKDW
HDUO\UHVSRQGHUVGLIIHUIURPODWHUHVSRQGHUVDQGLQH[WHQVLRQ
WKDWODWHUHVSRQGHUVDUHPRUHVLPLODUWRQRQUHVSRQGHUV:HZLOO
WKHUHIRUHH[SORUHWKHSODXVLELOLW\RIWKH0$5DVVXPSWLRQE\
UHJUHVVLQJWKHSULPDU\RXWFRPHVRQWKHQXPEHURIIROORZXS
DWWHPSWV QHHGHG EHIRUH D UHVSRQVH ZDV UHFRUGHG 7R IXUWKHU
H[SORUH WKH 0$5 DVVXPSWLRQ DWWULWLRQ ZLOO EH LQYHVWLJDWHG
DPRQJ VWXG\ JURXSV E\ FRPSDULQJ EDVHOLQH FKDUDFWHULVWLFV
EHWZHHQ WKRVHZKRGLGDQGGLGQRW UHVSRQGDW IROORZXS$
VHQVLWLYLW\ DQDO\VLV WKDW LQFOXGHV LPSXWHG YDOXHV IRU PLVVLQJ
RXWFRPHGDWDXVLQJPXOWLSOHLPSXWDWLRQE\FKDLQHGHTXDWLRQV
>@ZLOODOVREHSHUIRUPHG'DWDZLOOEHJUDSKLFDOO\H[DPLQHG
IRURXWOLHUVRUGDWDLQSXWHUURUVDQGVHQVLWLYLW\DQDO\VHVZLOOEH
SHUIRUPHGH[FOXGLQJDQ\HUURQHRXVGDWDSRLQWV
)RU DOO PRGHOV FRHIILFLHQWV RI LQWHUHVW ZLOO EH DVVHVVHG IRU
VWDWLVWLFDOVLJQLILFDQFHXVLQJDQXOOK\SRWKHVLVWHVWLQJDSSURDFK
ZKHUH WHVWV ZLOO EH WDLOHG DW WKH  VLJQLILFDQFH OHYHO
$ORQJVLGHWKHQXOOK\SRWKHVLVWHVWVSRVWHULRUGLVWULEXWLRQVXVLQJ
D %D\HVLDQ DSSURDFK ZLOO EH FDOFXODWHG IRU HDFK FRHIILFLHQW
%RWKVLJQLILFDQFHWHVWVDQGSRVWHULRUGLVWULEXWLRQVZLOOFUHDWHD
EDVLVIRUVFLHQWLILFLQIHUHQFH>@
%DVHOLQH
%DVHOLQHFKDUDFWHULVWLFVZLOOEHFRPSDUHGDPRQJWKHGLIIHUHQW
JURXSVXVLQJFKLVTXDUHWHVWVRU)LVKHUH[DFWWHVWVIRUFRPSDULVRQ
RISURSRUWLRQVDQG0DQQ:KLWQH\8 WHVWVIRUFRPSDULVRQRI
PHDQV
+\SRWKHVHVDQG
7RWDO ZHHNO\ DOFRKRO FRQVXPSWLRQ DQG IUHTXHQF\ RI KHDY\
HSLVRGLFGULQNLQJDUH OLNHO\WREHVNHZHGDQGRYHUGLVSHUVHG
DQGZHZLOO WKHUHIRUHDQDO\]HERWKXVLQJQHJDWLYHELQRPLDO
UHJUHVVLRQ&ODVVLILFDWLRQDVD ULVN\GULQNHUZLOOEHDQDO\]HG
XVLQJ ORJLVWLF UHJUHVVLRQ %RWK XQDGMXVWHG DQG DGMXVWHG
UHJUHVVLRQPRGHOVZLOOEHFUHDWHG$GMXVWHGPRGHOVZLOOLQFOXGH
EDVHOLQH YDOXHV RI WKH UHVSHFWLYH RXWFRPH PHDVXUHV DQG
UHVSRQVHVWRWKHEDVHOLQHTXHVWLRQVUHJDUGLQJVH[FLYLOVWDWXV
DJH PRWLYDWLRQ LPSRUWDQFH DQG NQRZKRZ $V DOFRKRO
FRQVXPSWLRQ GLIIHUV VLJQLILFDQWO\ DPRQJ DJH JURXSV DQG
SRVVLEO\DOVRWKHHIIHFWRIWKHLQWHUYHQWLRQPXOWLOHYHOPRGHOV
ZLOODOVREHFUHDWHGLQZKLFKVORSHVDUHDOORZHGWRYDU\DPRQJ
DJHJURXSV(IIHFWPRGLILFDWLRQWHVWVZLOOEHSHUIRUPHGLQDOO
PRGHOVWRDVVHVVLIDQ\RIWKHEDVHOLQHFKDUDFWHULVWLFVPRGHUDWH
WKHHIIHFWRIWKHLQWHUYHQWLRQ7KHDGMXVWHGPRGHOVZLOOEHWKH
SULPDU\PRGHOV
+\SRWKHVLV
0HGLDWRUVZLOOEHH[SORUHGXVLQJDFDXVDOLQIHUHQFHIUDPHZRUN
>@ZKHUH0RQWH&DUORPHWKRGVDUHUHOLHGXSRQIRULQIHUHQFH
7KLVDOORZVIRUDQ\W\SHRIPRGHOOLQHDUDQGQRQOLQHDUWREH
XVHGWRUHSUHVHQWWKHUHODWLRQVKLSVEHWZHHQWKHJURXSDOORFDWLRQ
PHGLDWLQJYDULDEOHDQGRXWFRPH$WRWDORIPRGHOVZLOOEH
FUHDWHG IRU HDFK RXWFRPH PHDVXUH  WKDW LQYHVWLJDWH WKH
PHGLDWLQJIDFWRUVRQWKHLURZQDQGDIRXUWKWKDWLQFRUSRUDWHV
DOOPHGLDWRUVDWRQFH,IDQ\EDVHOLQHFKDUDFWHULVWLFVZHUHIRXQG
WRPRGHUDWHWKHHIIHFWLQWKHSULPDU\DQDO\VLVWKHQDGGLWLRQDO
PHGLDWRUPRGHOVZLOOEHFUHDWHGWRLQFOXGHWKHVHDVPRGHUDWRUV
+\SRWKHVHVDQG
:KHWKHURUQRWLQGLYLGXDOVGHFLGHGWRJLYHLQIRUPHGFRQVHQW
ZLOO EH UHJUHVVHG DJDLQVW JURXS DOORFDWLRQ &RQVHQW DQG
&RQVHQWXVLQJORJLVWLFUHJUHVVLRQ$GMXVWHGUHJUHVVLRQPRGHOV
ZLOOEHH[SORUHGWKDWLQFOXGHEDVHOLQHFKDUDFWHULVWLFVLQFOXGLQJ
RQO\ SDUWLFLSDQWV ZKR JDYH LQIRUPHG FRQVHQW 'LIIHUHQFHV
DPRQJ WKHJURXSVRQ UHVSRQVHV WR WKH UHFDOOTXHVWLRQQDLUH
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ZLOOEHLQYHVWLJDWHGXVLQJFKLVTXDUHWHVWVRU)LVKHUH[DFWWHVWV
IRUFRPSDULVRQRISURSRUWLRQV
+\SRWKHVLV
:KHWKHU RU QRW LQGLYLGXDOV UHTXHVWHG PRUH LQIRUPDWLRQ E\
SUHVVLQJ WKHK\SHUOLQNVZLOOEH UHJUHVVHGDJDLQVWERWKJURXS
DOORFDWLRQ,QIRDQG,QIRDQGIL[HGUHVSRQVHVWRWKHFRQWURO
JURXS H[SHULHQFH TXHVWLRQQDLUH XVLQJ ORJLVWLF UHJUHVVLRQ
$GMXVWHG PRGHOV ZLOO EH H[SORUHG WKDW LQFOXGH EDVHOLQH
FKDUDFWHULVWLFV'LIIHUHQFHVDPRQJWKHJURXSVRQUHVSRQVHV
WR WKH FRQWURO JURXS H[SHULHQFH TXHVWLRQQDLUH ZLOO EH
LQYHVWLJDWHG XVLQJ FKLVTXDUH WHVWV RU )LVKHU H[DFW WHVWV IRU
FRPSDULVRQRISURSRUWLRQV
$FFHSWDELOLW\DQG8VDELOLW\RI,QWHUYHQWLRQ
5HVSRQVHVWRWKH/LNHUWLWHPVRIWKHV\VWHPXVDELOLW\VFDOHDUH
SURFHVVHGVRWKDWWKHWRWDOVFRUHUDQJHVIURPWR(PSLULFDO
DQGYDOLGDWLRQVWXGLHVVXJJHVW WKDWV\VWHPVVFRULQJDERYH
VKRXOGEHFRQVLGHUHGWRKDYHDQDERYHDYHUDJHXVDELOLW\>@
:HZLOOFDOFXODWHPHDQWRWDOVFRUHVDQGFRPSDUHDJDLQVWWKLV
JHQHUDOJXLGHOLQHRI
7R IXUWKHU LQYHVWLJDWHKRZ GLIIHUHQW LQGLYLGXDOV SHUFHLYH WKH
XVDELOLW\RIWKHLQWHUYHQWLRQOLQHDUUHJUHVVLRQPRGHOVZLOOEH
XVHG WR UHJUHVV V\VWHP XVDELOLW\ VFRUHV DJDLQVW EDVHOLQH
FKDUDFWHULVWLFV DQG DOFRKRO DQG PHGLDWRUUHODWHG RXWFRPH
PHDVXUHVDVZHOODVXVDJHVWDWLVWLFVRIWKHLQWHUYHQWLRQFROOHFWHG
DVSDUWLFLSDQWVHQJDJHZLWKWKHLQWHUYHQWLRQ
([SORUDWRU\$QDO\VLV
7KHZHHNO\DVVHVVPHQWVRIWKHLQWHUYHQWLRQJURXSDUHSULPDULO\
DQDLGIRUWKHLQGLYLGXDOWRKLVRUKHUEHKDYLRUFKDQJH7KHGDWD
FDQQRW EH XVHG LQ WKH SULPDU\ DQDO\VLV DV WKH\ ZLOO TXLWH
FHUWDLQO\ FRQWDLQ D ORW RI PLVVLQJ GDWD ZH GR QRW H[SHFW
SDUWLFLSDQWVWR]HDORXVO\UHSRUWHDFKZHHNDQGWKHUHDUHQRGDWD
IURPFRQWUROV+RZHYHU WKHGDWDFROOHFWHGPD\QHYHUWKHOHVV
EH XVHIXO WR LGHQWLI\ WUHQGV LQ SRWHQWLDO UHGXFWLRQRI DOFRKRO
FRQVXPSWLRQRYHU WLPH WKXVH[SORUDWRU\ WLPHVHULHVPRGHOV
ZLOOEHFUHDWHGWRVHHLIWKHUHDUHSDWWHUQVWKDWDUHLQIRUPDWLYH
DERXWLQWHUYHQWLRQHIIHFWVVXFKDVUHGXFWLRQSODWHDXV6LPLODUO\
ZH ZLOO UHJUHVV DOFRKRO FRQVXPSWLRQ RXWFRPHV RQ XVDJH
VWDWLVWLFVLQWKHLQWHUYHQWLRQJURXSLQFOXGLQJIUHTXHQF\RIXVH
RIGLIIHUHQWPRGXOHVDQGZKHWKHURUQRWWKHSDUWLFLSDQWGHFLGHG
WR VWRS WKH LQWHUYHQWLRQ EHIRUH WKH HQG RI WKH WULDO SRVVLEO\
LGHQWLI\LQJDGRVHHIIHFWUHODWLRQVKLS
$VSDUWRIWKHSULPDU\LQYHVWLJDWRU¶VSUHFLVLRQKHDOWKLQLWLDWLYH
ZH DLP WR LQFOXGH SUHGLFWLYH PRGHOOLQJ RI WKH LQWHUYHQWLRQ
7UDGLWLRQDOO\ WULDOV FRQWUDVW WKH PHDQ GLIIHUHQFH EHWZHHQ 
JURXSV KRZHYHU WKH\ GR QRW DGGUHVV LQGLYLGXDO YDULDELOLW\
,QWXLWLYHO\ZHNQRZWKDWVRPHLQGLYLGXDOVZLOOUHVSRQGZHOO
WRDQLQWHUYHQWLRQZKHUHDVRWKHUVPLJKWQRWDQGVRPHPLJKW
IXUWKHUEHKDUPHGE\ LW:HZLVK WRSUHGLFWKRZLQGLYLGXDOV
ZLOOUHVSRQGWRDQLQWHUYHQWLRQXVLQJRQO\LQGLYLGXDOV¶EDVHOLQH
FKDUDFWHULVWLFV :H GR WKLV E\ PHDVXULQJ FKDUDFWHULVWLFV DW
EDVHOLQHUHODWHGWRWKHEHKDYLRUFKDQJHWKHRU\LQWKLVSDUWLFXODU
FDVHVHOIHIILFDF\LPSRUWDQFHDQGNQRZKRZDVZHOODVDOFRKRO
FRQVXPSWLRQ OHYHOVDQGFRQYHQWLRQDOEDVHOLQHFKDUDFWHULVWLFV
DJHDQGJHQGHU7KHVHFKDUDFWHULVWLFVDUHWKHQXVHGWROHDUQ
VWDWLVWLFDOPRGHOVWKDWSUHGLFWLQGLYLGXDORXWFRPHV
3UHGLFWLYHDQDO\VLV UHTXLUHV D UDGLFDOO\GLIIHUHQW DSSURDFKRI
DVVHVVLQJDPRGHO¶VSHUIRUPDQFHDVH[SODLQLQJDQGSUHGLFWLQJ
DUHGLIIHUHQWWDVNV>@:HXWLOL]HD%D\HVLDQDSSURDFKXVLQJ
VKULQNDJH SULRUV >@ ZKLFK DOORZV XV WR LQFOXGH DOO
FKDUDFWHULVWLFVPHDVXUHGDWEDVHOLQHDQGWKHQOHDUQZKLFKRQHV
VKRXOGEHLQFOXGHGLQWKHSUHGLFWLYHPRGHOIURPWKHGDWD7KH
UHVXOWLVDPRGHOWKDWFDQWHOOLQGLYLGXDOVKRZOLNHO\LWLVWKDW
WKHLQWHUYHQWLRQKDVDSRVLWLYHHIIHFWRQWKHPVSHFLILFDOO\UDWKHU
WKDQDOZD\VTXRWLQJWKHJURXSPHDQGLIIHUHQFH
3RZHU&DOFXODWLRQ
:HFRQGXFWHGD0RQWH&DUORVLPXODWLRQVWXG\WRGHWHUPLQHWKH
QHFHVVDU\ QXPEHU RI LQGLYLGXDOV WR UDQGRPL]H 1 :H
GHOLEHUDWHO\IRFXVHGRQWKHWRWDOZHHNO\FRQVXPSWLRQRXWFRPH
DV WKH DQDO\VLV RI WKLV RXWFRPH LQ JHQHUDO UHTXLUHV PRUH
LQGLYLGXDOVWKDQGRHVWKHDQDO\VLVRIKHDY\HSLVRGLFGULQNLQJ
EHFDXVHRIKLJKHUYDULDQFH:HZLOOEHJLQE\GHVFULELQJWKH
LQLWLDO GLVWULEXWLRQDO DVVXPSWLRQV WKDW ZH PDGH DQG WKHQ WKH
UHVXOWRIWKHVLPXODWLRQV:HDLPHGWRDFKLHYHSRZHUDWWKH
VLJQLILFDQFHWKUHVKROG
• 7KHHIIHFW ȖRI WKH LQWHUYHQWLRQ WKDW LV WKHSHUFHQWDJH
UHGXFWLRQLQPHDQWRWDOZHHNO\DOFRKROFRQVXPSWLRQLQWKH
LQWHUYHQWLRQJURXSLVDVVXPHGWRIROORZDEHWDGLVWULEXWLRQ
ZLWKPHDQDQG6'
• 7KHPHDQQXPEHURIVWDQGDUGXQLWVFRQVXPHGLQWKHFRQWURO
JURXS ȝ& DW IROORZXS LV DVVXPHG WR IROORZ D QRUPDO
GLVWULEXWLRQZLWKPHDQDQG6'RI7KHSRSXODWLRQ
XQGHUDQDO\VLVDUHULVN\GULQNHUVWKXVDPHDQFRQVXPSWLRQ
RIVWDQGDUGXQLWVLVDSSURSULDWHDQGWKHDQDO\VLVLVTXLWH
UREXVWWRPRGHUDWHFKDQJHVLQWKLVDVVXPSWLRQ
• 7KH PHDQ QXPEHU RI VWDQGDUG XQLWV FRQVXPHG LQ WKH
LQWHUYHQWLRQJURXSȝ,DWIROORZXSLVDVVXPHGWRIROORZ
DQRUPDOGLVWULEXWLRQZLWKPHDQȖ& DQG6'RI
• 7KH GLVWULEXWLRQ RYHU WKH QXPEHU RI VWDQGDUG XQLWV
FRQVXPHGDWIROORZXSIRUERWKWKHLQWHUYHQWLRQDQGFRQWURO
JURXSLVDVVXPHGWRIROORZDQHJDWLYHELQRPLDOGLVWULEXWLRQ
7KHPHDQVRI WKHVHGLVWULEXWLRQVDUHJLYHQE\ȝ& DQGȝ,
UHVSHFWLYHO\DQGKDYHDGLVSHUVLRQSDUDPHWHUș VDPSOHG
IURPDQRUPDOGLVWULEXWLRQFHQWHUHGDWZLWKDQ6'RI
• 7KH QXPEHU RI LQGLYLGXDOV DOORFDWHG WR WKH LQWHUYHQWLRQ
JURXSIROORZVDELQRPLDOGLVWULEXWLRQZLWKDSUREDELOLW\
RIVXFFHVVRYHU1WULDOV
7KH 0RQWH &DUOR VLPXODWLRQ H[SORUHG GLIIHUHQW YDOXHV RI 1
QXPEHURILQGLYLGXDOVUDQGRPL]HG)RUHDFK1H[SORUHGWKH
IROORZLQJVLPXODWLRQVZHUHGRQH
 'UDZVDPSOHHDFKIRUȖȝ&ȝ, DQGș
• $OORFDWH D UDQGRP QXPEHU RI LQGLYLGXDOV WR WKH
LQWHUYHQWLRQ
• *LYH HDFK LQGLYLGXDO D QXPEHU RI VWDQGDUG XQLWV
FRQVXPHGIROORZLQJWKHQHJDWLYHELQRPLDOGLVWULEXWLRQ
DSSURSULDWHIRUWKHLUUHVSHFWLYHJURXSV
• $QDO\]HWKHGDWDXVLQJQHJDWLYHELQRPLDOUHJUHVVLRQ
• 1RWHLIWKHWKUHVKROGKDVEHHQEURNHQIRUWKHJURXS
DOORFDWLRQFRHIILFLHQWLQWKHUHJUHVVLRQPRGHO
• 5HSHDWWLPHVIURPDDQGWKHQFDOFXODWHSRZHUDV
WKHSHUFHQWDJHRIWLPHVWKDWWKHWKUHVKROGZDVEURNHQ
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SDJHQXPEHUQRWIRUFLWDWLRQSXUSRVHV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XSL•FO
RenderX
 5HSHDWWLPHVIURPDQGFDOFXODWHWKHDYHUDJHSRZHU
IURPH
:HIRXQGWKDWIRU1 ZHKDYHDQH[SHFWHGDYHUDJHSRZHU
RI
,QSUHYLRXVVWXGLHVVLPLODUWRWKLV>@ZHKDYHEHHQDEOH
WRDFKLHYHPRUHWKDQUHVSRQVHUDWHDWIROORZXSXVLQJWKH
VFKHPHGHVFULEHGLQWKHVHFWLRQ)ROORZXS$WWHPSWV$VVXPLQJ
WKDWWKHUHVSRQVHUDWHLVORZHVWDWPRQWKVDQGWKDWLWIROORZV
DEHWDGLVWULEXWLRQZLWKPHDQDQGDQ6'RIJLYLQJD
FUHGLEOH LQWHUYDOEHWZHHQDQG WKHQZHZLOO
H[SHFWWRORVHLQGLYLGXDOVWRIROORZXSLQWHUTXDUWLOHUDQJH
7KLVLPSOLHVWKDWZHQHHGWRUDQGRPL]HDSSUR[LPDWHO\
LQGLYLGXDOVLQWHUTXDUWLOHUDQJH
Results
3DUWLFLSDQWUHFUXLWPHQWLVSODQQHGWREHJLQLQ$SULODQG
ODVW IRU D PD[LPXP RI  PRQWKV 7KH ILUVW GDWDVHW ZLOO EH
DYDLODEOHDSSUR[LPDWHO\PRQWKVDIWHUWKHILQDOSDUWLFLSDQWKDV
EHHQ UHFUXLWHG DQG WKH ILQDO GDWDVHW ZLOO EH DYDLODEOH
DSSUR[LPDWHO\PRQWKVODWHU1RSDUWLFLSDQWVKDGEHHQUHFUXLWHG
DWWKHWLPHRIVXEPLWWLQJWKLVSURWRFRO
Discussion
3ULQFLSDO)LQGLQJV
,Q6ZHGHQWKHVWXGHQWKHDOWKFDUHFHQWHUVURXWLQHO\DGPLQLVWHU
H6%,VYLDHPDLOWRWKHXQLYHUVLW\VWXGHQWVWKDWWKH\VHUYH>@
DQGWKHJHQHUDOSXEOLFKDYHDFFHVVWRH6%,VYLDZHEVLWHVHJ
OLYVVWLOVDQDO\VDOH[LWVH+RZHYHUEH\RQGWKLVVLQJOHVHVVLRQ
LQWHUYHQWLRQWKHUHDUHQRHYLGHQFHEDVHGGLJLWDOLQWHUYHQWLRQV
DYDLODEOH IRU WKRVH ZKR QHHG FRQWLQXHG VXSSRUW GHVSLWH WKH
XELTXLWRXVQHVVRI PRELOH SKRQHV LQ 6ZHGHQ7KH DGYLFH IRU
LQGLYLGXDOVZKRQHHGVXSSRUWEH\RQGWKHH6%,LVJHQHUDOO\WR
VHDUFKIRUDGYLFHRQKHDOWKZHEVLWHVRUWRVHHNKHOSDWDSULPDU\
KHDOWKFDUHFHQWHU
7KLVVWXG\LVDQHYDOXDWLRQRIZKHWKHURUQRWDFFHVVWRWKHQRYHO
LQWHUYHQWLRQKDVDQ\HIIHFWRQDOFRKROFRQVXPSWLRQRXWFRPHV
FRPSDUHG ZLWK SURYLGLQJ LQIRUPDWLRQ LQFOXGLQJ UHIHUULQJ
LQGLYLGXDOV RQ WR DQ DOFRKRO DQG KHDOWK ZHEVLWH ,I IRXQG
HIIHFWLYHWKLVW\SHRILQWHUYHQWLRQKDVWKHSRWHQWLDOWRUHGXFH
WKHEXUGHQ IURPQHJDWLYHFRQVHTXHQFHVRIH[FHVVLYHDOFRKRO
FRQVXPSWLRQIRULQGLYLGXDOVZKRQHHGVXSSRUWEH\RQGDVLQJOH
VHVVLRQ H6%, DQG KDV EHHQ GHVLJQHG WR KDYH SRWHQWLDO IRU
H[WHQVLYHUHDFKDPRQJWKRVHZKRPD\EHQHILW,WKDVDOVREHHQ
GHVLJQHGVRWKDWLQGLYLGXDOVFDQFKRRVHKRZORQJWKH\XVHLW
IRUPHDQLQJWKDWLQWHUYHQWLRQH[SRVXUHFDQSRWHQWLDOO\H[WHQG
IRUPDQ\\HDUV
3UHYLRXV WULDOV RI P+HDOWK LQWHUYHQWLRQV WDUJHWLQJ DOFRKRO
FRQVXPSWLRQKDYHEHHQDLPHGWRZDUGVSHFLILFVXEJURXSVRID
SRSXODWLRQTXLWHRIWHQ\RXQJDGXOWVRULQGLYLGXDOVLQDOFRKRO
XVHGLVRUGHUWUHDWPHQWSURJUDPV0DQ\RIWKHVWXGLHVKDYHKDG
LVVXHVZLWKWULDOGHVLJQRUH[HFXWLRQDQGWKHUHIRUHWKHFROOHFWLYH
HYLGHQFH IRU P+HDOWK LQWHUYHQWLRQV¶ HIIHFW RQ DOFRKRO
FRQVXPSWLRQ LVQRWZHOOGHYHORSHG7KHQRYHOW\RI WDUJHWLQJ
WKH DGXOW SRSXODWLRQ RI 6ZHGHQ E\ PHDQV RI D EURDGHU
UHFUXLWPHQWWKDQLQSUHYLRXVWULDOVLQWKHZD\VSURSRVHGDOORZV
IRU ERWK SULPDU\ SUHYHQWLRQ KHOSLQJ LQGLYLGXDOV SUHYHQW
QHJDWLYH FRQVHTXHQFHV DQG VHFRQGDU\ SUHYHQWLRQ KHOSLQJ
LQGLYLGXDOV WR UHGXFH QHJDWLYH FRQVHTXHQFHV DOUHDG\
H[SHULHQFHG%\XVLQJDVFKHPHWKDWZHKDYHSUHYLRXVO\IRXQG
VXFFHVVIXOLQDFKLHYLQJKLJKIROORZXSUDWHVZHDLPWRDYRLG
WKHDWWULWLRQLVVXHVWKDWKDYHPDQLIHVWHGLQSUHYLRXVVWXGLHV
6XEVWXGLHV
$SDUW IURP WKHPDLQRXWFRPH WKLV WULDOZLOODOVR LQYHVWLJDWH
PHWKRGRORJLFDO DQG HWKLFDO LVVXHV LQ UDQGRPL]HG FRQWUROOHG
WULDOV$OWKRXJKLQIRUPLQJSDUWLFLSDQWVDERXWWULDOSURFHGXUHV
EHIRUHDVNLQJIRULQIRUPHGFRQVHQWKDVEHHQUHTXLUHGIRUVRPH
WLPHWKHLQWURGXFWLRQRI*'35KDVLQFUHDVHGWKHIRFXVRQGDWD
SULYDF\ DQG KDQGOLQJ RI SHUVRQDO LQIRUPDWLRQ 3DUWLFLSDQWV
VKRXOGEHPDGHDZDUHRIWKHLUULJKWVDQGWKHILQGLQJVIURPWKH
VXEVWXG\UHJDUGLQJUHFDOORIWULDOSURFHGXUHVZLOOJLYHLQVLJKWV
LQWRKRZZHOOSDUWLFLSDQWVUHDGDQGODWHUUHFDOOWKHLQIRUPDWLRQ
JLYHQEHIRUHLQIRUPHGFRQVHQW,ILQGLYLGXDOVFDQQRWUHFDOOWKDW
UDQGRPL]DWLRQZDV WRRFFXU WKHHWKLFDO LPSOLFDWLRQVGHVHUYH
IXOOHUFRQVLGHUDWLRQ
6LPLODUO\ZHZLOOH[SORUHWKHQDWXUHRIWKHDOFRKROLQIRUPDWLRQ
FRQWUROFRQGLWLRQDQGWKHH[WHQWWRZKLFKLQWURGXFWRU\WH[WKDV
LPSOLFDWLRQVIRUDFFHVVLQJIXUWKHULQIRUPDWLRQYLDDOLQN7KLV
VWXG\LVLQIRUPDWLYHDERXWWKHLQWHUUHODWHGLVVXHVRIWKHSRVVLEOH
HIIHFWVRI FRQWUDVWLQJ W\SHVRI LQIRUPDWLRQDQG WKHQDWXUHRI
FRQWURO FRQGLWLRQV ZKLFK FRPPRQO\ HPSOR\ LQIRUPDWLRQDO
FRQWHQW
(WKLFDO&RQFHUQV
7KHFRQGXFWRIWKHVXEVWXGLHVUDLVHHWKLFDOLVVXHVDVWKH\GR
QRW WKHPVHOYHV LQYROYH LQIRUPHG FRQVHQW 7KH SRVVLEOH
LPSRUWDQFHRIHDFKVXEVWXG\SURYLGHVSRVVLEOHMXVWLILFDWLRQ
IRUQRWVHHNLQJFRQVHQWDVVHHNLQJFRQVHQWZRXOGLQWHUIHUHZLWK
WKH VXEVWXG\ LWVHOI 7KH FRQVHQW VWXG\ DOVR LQYROYHV GDWD
FROOHFWLRQIURPWKRVHZKRFKRRVHQRWWRSDUWLFLSDWHLQWKHWULDO
$NH\FRQVLGHUDWLRQLQVXFKDVLWXDWLRQLVWKHSRVVLELOLW\RIKDUP
WR SDUWLFLSDQWV >@ ,Q WKLV LQVWDQFH QRW REWDLQLQJ LQIRUPHG
FRQVHQWLVUHJDUGHGDVEHLQJXQOLNHO\WRSURGXFHKDUPLQHDFK
VXEVWXG\
$IXUWKHUHWKLFDOULVNOLHVLQWKHQDWXUHRIWKHFRQWUROFRQGLWLRQ
DQGLWVDSSURSULDWHQHVVIRU WKRVHZKRKDYHEHHQWDUJHWHGIRU
UHFUXLWPHQW EHFDXVH WKH\ ZLVK WR GULQN OHVV (WKLFDO
FRQVLGHUDWLRQVOHGXVWRFRQVWUXFWWKHFRQWUROFRQGLWLRQDQGWKH
LQIRUPDWLRQFRQWDLQHGZLWKLQHDFKDUPWRUHVHPEOHFRQWHQWWKDW
LVDYDLODEOHRQWKH:HEWKDWVWXG\SDUWLFLSDQWVPD\HQFRXQWHU
7KH FRQWURO FRQGLWLRQ LV WKXV VLPLODU WR XVXDO FDUH 1RWH
KRZHYHU WKDW WKLV LV QRW D SRSXODWLRQ WKDW LV GHILQHG E\ WKH
H[LVWHQFHRISUREOHPVRUKDVEHHQLGHQWLILHGDVVHHNLQJKHOSWR
UHGXFHSUREOHPVEH\RQGUHVSRQGLQJWR:HEDGYHUWLVHPHQWV
)RUWKRVHSDUWLFLSDQWVZKRDUHGULQNLQJKDUPIXOO\RUVHHNLQJ
IXUWKHU KHOS WKH FRQWURO FRQGLWLRQ UHIHUV RQ WR WKH QDWLRQDO
6ZHGLVK:HEUHVRXUFH
/LPLWDWLRQV
7KHWULDOLVGHVLJQHGWRUHFUXLWHQRXJKSDUWLFLSDQWVWRSRZHUWKH
PDLQDOFRKROUHODWHGRXWFRPHV WKXV WKH LQFOXGHGVXEVWXGLHV
DUHQRWSRZHUHG WRGHWHFWVLJQLILFDQWGLIIHUHQFHV5DWKHU WKH
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